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Pharmaceutical^ Active Sulfonamide Derivatives 
Field of the invention 

The present invention is related to sulfonamide derivatives for use as pharmaceutical 
5 active compounds, as well as pharmaceutical formulations containing such sulfonamide 
derivatives. In particular, the present invention is related to sulfonamide derivatives dis- 
playing a substantial modulatory, notably an inhibitory activity of the JNK (Jun-Kinase) 
function or pathways respectively, and which are therefore particularly useful in the 
treatment and/or prevention of disorders of the autoimmune and the neuronal system. 
10 The present invention is furthermore related to novel sulfonamide derivatives as well as 
to methods of their preparation. 

BackCTound of the invention 

Apoptosis denotes the complex contortions of the membrane and organelles of a cell as 
it undergoes the process of programmed cell death. During said process, the cell acti- 
15 vates an intrinsic suicide program and systematically destroys itself. The following se- 
ries of events can be observed : 

• The cell surface begins to bleb and expresses pro-phagocytic signals. The whole 
apoptotic cell then fragments into membrane-bound vesicles that are rapidly and 
neatly disposed ofby phagocytosis, so that there is minimal damage to the sur- 

20 rounding tissue. 

• The cell then separates from its neighbors. 

The nucleus also goes through a characteristic pattern of morphological changes as it 
commits genetic suicide, the chromatin condenses and is specifically cleaved to frag- 
ments of DNA. 

25 Neuronal cell death plays an important role in ensuring that the nervous system devel- 
ops normally. It appears that the death of developing neurons depends on the si2e of the 
target that they innervate: cells with fewer synaptic partners are more likely to die than 
those that have formed multiple synapses. This may reflect a process, which balances 
the relative number of pre- to postsynaptic neurons in the developing nervous system. 

30 Although neuronal cell death was assumed to be apoptotic, it was only recently that 
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neurons in developing rodent brain were conclusively shown to undergo apoptosis as 
classified by morphology and DNA fragmentation. As cell death during development is 
clearly not a pathological process, it makes sense that cells actually cease to exist. 
Neuronal death occurs via either apoptotic or necrotic processes following traumatic 
nerve injury or during neurodegenerative diseases. Multiple components are emerging 
as key players having a role in driving neuronal programmed cell death. Amongst the 
components leading to neuronal apoptosis are members of the SAPK/JNK being a sub- 
family of MAP Kinases (MAPKs). 

MAPKs (mi to gen-activated protein kinases) are serine/threonine kinases that are acti- 
vated by dual phosphorylation on threonine and tyrosine residues. In mammalian cells, 
there are at least three separate but parallel pathways that convey information generated 
by extra-cellular stimuli to the MAPKs. Said pathways consist of kinase cascades lead- 
ing to activa-tion of the ERKs (extracellular regulated kinases), the JNKs (c-Jun N- 
tenninal kinases), and the p38/CSBP kinases. While both the INK and p38 pathways are 
involved in relaying stress-type extramolecular signals, the ERK pathway is primarily 
responsible for transducing mitogenic/differentiation signals to the cell nucleus. 
SAPK cascades represent a sub- family of the mitogen-activating protein kinase family, 
that are activated by different external stimuli including DNA damage following UV 
irradiation, TNF-ct , EL-ip , ceramide, cellular stress, and reactive oxygen species and 
have distinct substrate specificities. Signal transduction via MKK4/JNK of MKK3/p38 
results in the phosphorylation of inducible transcription factors, c- Jun and ATF2, which 
then act as either homodimers or heterodimers to initiate transcription of down-stream 
effectors. 

c-Jun is a protein that is forming homodimers and heterodimers (with e.g. c-Fos) to pro- 
duce the transactivating complex AP-which is required for the activation of many genes 
(e.g. matrix metalloproteinases) involved in the inflammatory response. The JNKs were 
discovered when it was found that several different stimuli such as UV light and TNF-a 
stimulated phosphorylation of c-Jun on specific serine residues in the N-tenninus of the 
protein. 
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In a recent publication of Xie X et al, (Structure 1998, 6 (8)\ 983-991) it has been sug- 
gested that activation of stress-activated signal transduction pathways are required for 
neuronal apoptosis induced by NGF withdrawal in rat PC- 12 and superior cervical gan- 
glia (SCG) sympathetic neuronal cells. Inhibition of specific kinases, namely MAP ki- 
5 nase kinase 3 (MKK3) and MAP kinase kinase 4 (MKK4), or c-Jun (part of the MKK-4 
cascade) may be sufficient to block apoptosis (see also Kumagae Y et al, in Brain Res 
Mol Brain Res, 1999, 67(1), 1 0-1 7 and Yang DD et al in Nature, 1997, 389 (6653); 865- 
870). Within a few hours of NGF deprivation in SCG neurones, c-Jun becomes highly 
phosphoiylated and protein levels increase. Similarly in rat PC-12 cells deprived of 
10 NGF, JNK and p38 undergo sustained activation while ERKs are inhibited. Consistent 
with this JNK3 KO mice are resistant to excitotoxicity induced apoptosis in the hippo- 
campus and more importantly they display greatly reduced epileptic like seizures in res- 
ponse to excitotoxicity as compared to normal animals (Nature 1997, 389, 865-870). 
More recently, it has been reported that the JNK signalling pathway is implicated in cell 
15 proliferation and could play an important role in autoimmune diseases (Immunity, 1998, 
P,575-585; Current Biology, 1999,5, 116-125) which are mediated by T-cell activation 
and proliferation. 

Naive (precursor) CD4 + helper T (Th) cells recognise specific MHC-peptide complexes 
on antigen-presenting cells (APQ via the T-cell receptor (TCR) complex. In addition to 
20 the TCT-mediated signal, a co-stimulatory signal is provided at least partially by the 
ligation of CD28 expressed on T-cells with B7 proteins on APC. The combination of 
these two signals induces T-cell clonal expression. 

After 4-5 days of proliferation, precursor of CD4* T cells differentiate into armed ef- 
fector Th cells that mediate the functions of the immune system. During the differentia- 
25 tion process, substantial reprogramming of gene expression occurs. 

Two subsets of effector Th cells have been defined on the basis of their distinct cytokine 
secretion pattern and their immuno-modulatory effects: Thl cells produce IFNy and LT 
(TNF-p), which are required for cell-mediated inflammatory reactions; Th2 cells secrete 
IL-4, IL-5, IL-6, IL-10 and IL-13, which mediate B cell activation and differentiation. 
30 These cells play a central role in the immune response. The JNK MAP Kinase pathway 
is induced in Thl but not in Th2 effector cells upon antigen stimulation. Furthermore, 
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the differentiation of precursor CD4* T cells into effector Thl but not Th2 cells is im- 
paired in JNK1 and JNK2-deficient mice. Therefore, in recent years it has been realised 
that the JNK kinase pathway plays an important role in the balance of Thl and Th2 im- 
mune response through JNK1 and JNK2. 

5 With the objective of inhibiting the JNK kinase pathway, WO/98491 88 teaches the use 
of a human polypeptide, i.e. INK-interacting protein 1 (JEM), which is a biological 
product and which has also been assayed for overcoming apoptosis related disorders. 
Although such human polypeptides have been confirmed to have an inhibitory effect 
onto the JNK kinase pathway, a whole variety of drawbacks are associated with their 
10 use: 

• Active bio-peptides or bio-proteins are only obtained by means of rather com- 
prehensive and expensive biosynthesis which consequently frequently renders 
the resulting products fairly cost-intensive. 

• The peptides are known to display poor membrane penetration and may not 
15 cross the blood brain membrane, 

• The principal drawback to the use of peptide inhibitors or antagonists is the 
problem of low oral bioavailability resulting from intestinal degradation. Hence, 
they must be administered parenterally and finally, 

• peptide inhibitors or antagonists are frequently viewed by the host body as in- 
20 truding material to be eliminated, thus setting off an auto-immune response. 

Hence, it is an objective of the present invention to provide relatively small molecules 
that avoid essentially all of the above-mentioned drawbacks arising from the use of 
peptides or proteins, however, which are suitable for the treatment of a variety of dis- 
eases, in particular of neuronal or the autoimmune system related disorders. It is notably 

25 an objective of the present invention to provide relatively small molecule chemical 
compounds which are able to modulate, preferably to down-regulate or to inhibit the 
JNK (Jun kinase) pathway so to be available as a convenient method of treating diseases 
which are preferably mediated by the JNK function. Moreover, it is an objective of the 
present invention to provide methods for preparing said small molecule chemical com- 

30 pounds. It is fiirthennore an objective of the present invention to provide a new category 
of pharmaceutical formulations for the treatment of diseases, preferably mediated by the 
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JNK function* It is finally an objective of the present invention to provide a method for 
the treatment and/or prevention of diseases that are caused by disorders of the autoim- 
mune and/or the neuronal system. 

5 Description of the invention 

The aforementioned objectives have been met according to the independent claims. Pre- 
ferred embodiments are set out within the dependent claims which are incorporated 
herewith. 

The following paragraphs provide definitions of the various chemical moieties and 
10 terms that make up the compounds according to the invention and are intended to apply 
uniformly throughout the specification and claims unless an otherwise expressly set out 
definition provides a broader definition. 

"Ci-Qs -alkyl" refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term 
is exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
15 tert-butyl, n-hexyl and the like. 

"Aryl" refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms 
having a single ring (e.g. phenyl) or multiple condensed rings (e.g. naphthyl). Preferred 
aryl include phenyl, naphthyl, phenantrenyl and the like. 

"Ci-Q-alkyl aryl" refers to d-C 6 -alkyl groups having an aryl substituent, including 
20 benzyl, phenethyl and the like. 

"Heteroaryl" refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused- 
ring heteroaromatic group. Particular examples of heteroaromatic groups include op- 



tionally substituted pyridyl, pyirolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, 
thiazolyl,isothiazolyl,pyrazolyl, 1,2,3-triazolyl, U/Mriazolyl, 1,2,3-oxadiazolyi, 
25 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, l,3,4-oxadiazolyl,U,4-triazinyl, 1,2,3-triazinyl, 



benzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[l,2-a]pyridyl, 
benzothiazolyl, benzoxazolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, 
cinnnolinyl, napthyridinyl, pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3- 



benzofuryl, [2,3-dihydro]benzofuryl, isobenzofiiryl, benzothienyl, benzotriazolyl, iso- 
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b]pyridyl, quinolyl, isoqtrinolyl, tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetra- 
hydroisoquinolyl, purinyl, pteridinyl, caibazolyl, xanthenyl or benzoquinolyl. 

"Ci-C6-alkyl heteroaryi" refers to Ci-C6-alkyl groups having a heteroaryi substituent, 
including 2-fiirylmethyl, 2-thienylmethyl, 2-(lH-indol-3-yl)ethyi and the like. 

5 "Alkenyl" refers to alkenyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include 
ethenyl (-CH=CH 2 )> n-2-propenyl (allyl, -CH 2 CH=CH 2 ) and the like. 

"Alkynyl" refers to alkynyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethy- 
10 nyl (-OCH), propargyl (-CH 2 OCH), and the like. 

"Acyl" refers to the group -C(0)R where R includes "C r C 6 -alkyr, "aryl", "hetero- 
aiyr, "Ci-CValkyl aryl" or "d-CValkyl heteroaryi". 

"Acyloxy" refers to the group -OC(0)R where R includes "C r C 6 -alkyr, "aiyl", "het- 
eroaryi", "C r C 6 -alkyl aiyl" or "Ci -Chalky I heteroaryi". 

"Alkoxy" refers to the group -OR where R includes "C r C 6 -alkyl" or "aryl" or "hetero- 
aryr or a C|-C 6 -alkyl aryl" or "CrC6-aIkyl heteroaiyr. Preferred alkoxy groups include 
by way of example, methoxy, ethoxy, phenoxy and the like. 

"Alkoxycaibonyl" refers to the group -C(0)OR where R includes "Cj-C 6 -alkyr or 
"aryl" or "heteroaiyr or "C-C^-alkyl aryl" or "C,-Q-alkyl heteroaryi". 

"Aminocarbonyl" refers to the group -C(0)NRR* where each R, R' includes independ- 
ently hydrogen or C|-C 6 -alkyl or aryl or heteroaryi or "CrQ-alkyl aryl" or "CrQ- 
alkyl heteroaryi" 

"Acylamino" refers to the group -NR(CO)R' where each R, R' is independently hydro- 
gen or "C,-C 6 -alkyl" or "aiyl" or "heteroaryi" or "d-Ce-alkyl aryl" or "C,-C 6 -alkyl het- 
eroaryi". 

"Halogen" refers to fluoro, chloro, bromo and iodo atoms. 
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"Sulfonyl" refers to group "-SO2-R" wherein R is selected from H, "aryl", "heteroaryl", 
"d-C 6 -alkyr, "Ci-CValkyI" substituted with halogens e.g. an -SO2-CF3 group, "Ci-CV 
alkyl aryl" or "Ci-CValkyl heteroaryl". 

"Sulfoxy" refers to a group "-S(0)-R" wherein R is selected from H, tt C r C 6 -alkyr, 
5 "Ci-C 6 -alkyr substituted with halogens e.g. an -SOCF3 group, "aryl", "heteroaryl" , 
"Ci-C 6 -alkyl aryl" or "d-CValkyl heteroaryl". 

"Thioalkoxy" refers to groups -S-R where R includes "CrC 6 -alkyl" or "aryl" or "het- 
eroaryl" or "C r C 6 -alkyl aryl" or "C r C 6 -alkyl heteroaryl". Preferred thioalkoxy groups 
include thiomethoxy, thioethoxy, and the like. 

10 "Substituted or unsubstituted" ; Unless otherwise constrained by the definition of the 
individual substituent, the above set out groups, like "alkyl", "alkenyl", "alkynyl", 
"aryl" and "heteroaryl" etc. groups can optionally be substituted with from 1 to 5 sub- 
stituents selected from the group consisting of "Ci^-alkyl", "Ci-C 6 -alkyl aryl" "d- 
C 6 -alkyl heteroaryl", "d-Q-alkenyl", "C 2 -C 6 -alkynyr, primary, secondary or tertiary 
15 amino groups or quarter-nary ammonium moieties, "acyl", "acyloxy", "acylamino", 
"aminocarbonyl", "alkoxycarbonyl", "aryl", "heteroaryl", carboxyl, cyano, halogen, hy- 
droxy, mercapto, nitro, sulfoxy, sulfonyl, aDcoxy, thioalkoxy, trihalomethyl and the like. 
Alternatively said substitution could also comprise situations where neighboring sub- 
stituents have undergone ring closure, notably when viccinal functional substituents are 
20 involved, thus forming e.g. lactams, lactons, cyclic anhydrides, but also acetals, thio- 
acetals, aminals formed by ring closure for instance in an effort to obtain a protective 
group. 

"Pharmaceutical^ acceptable salts or "complexes" refers to salts or complexes of the 
below^identified compounds of formula I that retain the desired biological activity. Ex- 

25 amples of such salts include, but are not restricted to acid addition salts formed with in- 
organic acids (e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, 
nitric acid, and the like), and salts formed with organic acids such as acetic acid, oxalic 
acid, tartaric acid, succinic acid, malic acid, fiimaric acid, maleic acid, ascorbic acid, 
benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene sul- 

30 fonic acid, naphthalene disulfonic acid, and polygalacturonic acid. Said compounds can 
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also be administered as phannaceutically acceptable quaternary salts known by a person 
skilled in the art, which specifically include the quarternary ammonium salt of the for- 
mula -NR,R',R" + Z\ wherein R, R\ R" is independently hydrogen, alkyl, or benzyl, 
and Z is a counterion, including chloride, bromide, iodide, -O-alkyl, toluenesulfonate, 
5 methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate, succinate, ace- 
tate, glycolate,.maleate, malate, fumarate, citrate, tartrate, ascorbate, cinnamoate, man- 
debate, and diphenylacetate). 

"Phannaceutically active derivative" refers to any compound that upon administration 
to the recipient, is capable of providing directly or indirectly, the activity disclosed 
10 herein. 

"Enantiomeric excess" (ee) refers to the products that are obtained by an essentially en- 
antiomeric synthesis or a synthesis comprising an enantioselective step, whereby a sur- 
plus of one enantiomer in the order of at least about 52% ee is yielded. In the absence of 
an enantiomeric synthesis, racemic products are usually obtained that do however also 
15 have the inventive set out activity as JunK2 and/or 3 inhibitors. 

Quite surprisingly, it was now found that sulfonamide derivatives according to formula 
I are suitable. phannaceutically active agents, by effectively modulating, in particular by 
down-regulating inhibiting the action of JNK's, notably of JNK 2 and/or 3. 

Ar 1 — n — N — (CH 2 )- — Ar— SO— Y 



Art 1 j 

20 The compounds of formula I according to the present invention being suitable pharma- 
ceutical agents are those wherein 

Ar 1 and Ar 2 are independently from each other substituted or unsubstituted aryl or het- 
eroaryl groups, 
X is O or S, preferably O; 
25 R 1 is hydrogen or a CrC 6 -alkyl group, preferably H, or R 1 forms a substituted or unsub- 
stituted 5-6 — mernbered saturated or non-saturated ring with Ar 1 ; 
n is an integer from 0 to 5, preferably between 1-3 and most preferred 1 . 
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Y within formula I is an unsubstituted or a substituted 4-12-membered saturated cyclic 
or bicyclic alkyl containing at least one nitrogen atom, whereby one nitrogen atom 
within said ring is forming a bond with the sulfonyl group of formula I thus providing 
the sulfonamide. 

5 In a preferred embodiment of the present invention, Y is a piperidine or piperazine moi- 
ety according to the below formula 

N N — L N X 

or 

In said piperidine or piperazine groups, L 1 and L 2 are independently selected from each 
other from the group comprising or consisting of H, substituted or unsubstituted C1-C6- 

10 alkyl, substituted or unsubstituted C 2 -C6-alkenyl, substituted or unsubstituted C 2 -C 6 - 
alkynyl, substituted or unsubstituted cyclic C^Cg-alkyl optionally containing 1-3 het- 
eroatoms and optionally fused with aryl or heteroaryl; or L 1 and L 2 are independently 
selected from the group comprising or consisting of substituted or unsubstituted aryl, 
substituted or unsubstituted heteroaryl, aryl-Ci-C6-alkyl, heteroaryl-C]-C 6 -alkyl, -G(O)- 

15 OR 3 , -C(0)-R 3 , -C(0)-NR 3 R 3 , -NR 3 * R 3 , -NR 3 C(0)R 3 , -NR 3 C(0)NR 3 R 3 s -(SO)R 3 , - 
(S0 2 )R 3 , -NS0 2 R 3 , -S0 2 NR 3 R 3 . 

Thereby, R 3 and R 3 ' are substituents independently selected from the group comprising 
or consisting of H, substituted or unsubstituted C r C6-alkyl, substituted or unsubstituted 
C 2 -C 6 -alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, 
20 substituted or unsubstituted aryl-Ci-C 6 -alkyl, substituted or unsubstituted heteroaryl-Ci- 
C 6 -alkyl. 

R 6 is selected from the group comprising or consisting of hydrogen, substituted or un- 
substituted Ci-C 6 -alkyl, substituted or unsubstituted Ci-C6-alkoxy, OH, halogen, nitro, 
cyano, sulfonyl, oxo (=0), sulfoxy, acyloxy, thioalkoxy and n' is an integer from 0 to 4, 
25 preferably 1 or 2. 



WO 01/23378 



10 



PO7IB00/01380 



According to a further preferred embodiment of the present invention, Y is a pyr- 
rolidine, an azepan or a 1 ,4-diazepan moiety of the below formulas 

or or 

In said moieties, L 1 is selected from the group comprising or consisting of H, substi- 
5 tuted or unsubstituted Ci-C6-alkyl, substituted or unsubstituted C 2 -C6-alkenyl, substi- 
tuted or unsubstituted C 2 -C6-alkynyl, substituted or unsubstituted cyclic C^Cg-alkyl op- 
tionally containing 1-3 heteroatoms and optionally fused with aryl or heteroaryl; or L 1 
and L 2 are independently selected from the group comprising or consisting of substi- 
tuted or unsubstituted aryl, substituted or unsubstituted heteroaryl, aryl-Cj-Ce-alkyl, 
10 heteroaryl-C r C 6 -alkyl, -C(0)-OR 3 , -C(0)-R 3 , -C(0)-NR 3 R 3 , -NR 3 R 3 , -NR 3 C(0)R 3 , - 
NR 3 C(0)NR 3 R 3 , -(SO)R 3 , -(S0 2 )R 3 , -NS0 2 R 3 , -S0 2 NR r R 3 . 

Thereby, R 3 and R 3 ' are substituents independently selected from the group comprising 
or consisting of H, substituted or unsubstituted C|-C 6 -alkyl, substituted or unsubstituted 
C 2 -C6-alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, 
15 substituted or unsubstituted aryl-C|-C6-alkyl, substituted or unsubstituted heteroaryl-Cp 
C 6 -alkyl. 

R 6 is selected from the group comprising or consisting of hydrogen, substituted or un- 
substituted C]-C6-alkyl, substituted or unsubstituted Ci-C6-alkoxy, OH, halogen, nitro, 
cyano, sulfonyl, oxo (=0), sulfoxy, acyloxy, thioalkoxy and n' is an integer from 0 to 4, 
20 preferably 0. 

Most preferred azepan or a 1,4-diazepan moieties are those wherein , L 1 is -NR 3 R 3 , 
with R 3 being hydrogen and R 3 being a CpCn, preferably C4-C6-alkyl which is option- 
ally substituted with cycloalkyl, aryl or heteroaryl group. 

All of the above mentioned aryl or heteroaryl groups could optionally be substituted by 
.25 at least one of the groups selected from substituted or unsubstituted Ci-C6-alkyl,like tri- 
halomethyl, substituted or unsubstituted C|-C6-alkoxy, acyloxy, substituted or unsubsti- 
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stituted C2-C 6 -aIkenyl, substituted or unsubstituted C2-C 6 -alkynyl, amino, acylamino, 
aminocarbonyl, Ci-CValkoxycarbonyl, aryl, carboxyl, cyano, halogen, hydroxy, nitro, 
sulfonyl, sulfoxy, CrCVthioalkoxy. 

Also L 1 and L 2 taken together could form a 4-8-membered saturated cyclic alkyl or het- 
5 eroalkyl group, like triazolines, tetrazolines, oxazolines, isoxazolines, oxazoles or isox- 
azoles. In a preferred embodiment L 1 and L 2 form together 5-6-membered saturated cy- 
clic alkyl ring containing 2-3 nitrogen atoms. 

The present invention also includes the geometrical isomers, the optical active forms, 
enantiomers, diastereomers of compounds according to formula I, as well as their race- 
10 mates and also phaimaceutically acceptable salts as well as the pharmaceutical^ active 
derivatives of the sulfonamide derivatives of formula L 

Preferred Ar 1 and Ar 2 in formula I are those that are independently selected from the 
group comprising or consisting of phenyl, thienyl, furanyl, pyridyi, optionally substi- 
tuted by substituted or unsubstituted d-Q-alkyl, like trihalomethyl, substituted or un- 

15 substituted C r C 6 -aIkoxy, substituted or unsubstituted C2-C6-alkenyl, substituted or un- 
substituted Cr-C6-alkynyl, amino, acylamino, aminocarbonyl, Ci-C6-alkoxycarbonyl, 
aryl, carboxyl, cyano, halo, hydroxy, nitro, sulfonyl, sulfoxy, acyloxy, C r C 6 - thioalk- 
oxy. The most preferred Ar 1 is a substituted phenyl, e.g. a 4-chlorophenyl, nitrophenyl, 
hydroxyphenyl, alkoxy phenyl, pyridyi, 3,4-dihydroxyphenyl, thioxo-dihydropyridine 

20 or its tautomer, pyrazole while the most preferred Ar 2 is an unsubstituted or substituted 
thienyl or furanyl group. 

Where Ar 1 is a 4-chlorophenyl, nitrophenyl, hydroxyphenyl, alkoxy phenyl, pyridyi, 
3,4,-dihydroxyphenyl, thioxo-dihydropyridine or its tautomer, pyrazole group, X is 
preferably O, R 1 is hydrogen, n is 1 and Ar 2 is thienyl or furanyl. 

25 A particularly preferred embodiment of the present invention is related to the sulfon- 
amide derivatives, wherein Y is a substituted or unsubstituted piperidine residue, 
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whereby R 6 , n\ L 1 and L 2 are as above defined. 

In a more preferred embodiment of the sulfonamide derivatives according to formula I, 
Ar 1 is 4-chlorophenyl, X is 0, R 1 is hydrogen, n is I, Ar 2 is thienyl, Y is 

N X 

\ / V 

whereby L 2 is H and L 1 is a 5-membered cyclic group containing 3 heteroatoms, pref- 
erably a triazole ring, being preferably fused with a substituted or unsubstituted aryl 
group, e.g. a benzotriazole; or L 2 is -C(0)-R 3 , or -NHR 3 . 

Thereby, R 3 is a substituent selected from the group comprising or consisting of substi- 
tuted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or unsub- 
stituted aryl-Ci-C 6 -alkyl, substituted or unsubstituted heteroaryl-Ci-C6-alkyl. 

Said aryl or heteroaryl groups may optionally be substituted by halogen, hydroxy, nitro, 
sulfonyl, e.g. a trifluoromethylsulfonyl group. 

Specific examples of compounds of formula I include the following : 
15 

4-chloro-A^-[5-(piperazine-l-sulfonyl)-thiophen-2-yl-methyl]-benzamide 
4-Chloro-N-{5-[4-(3-Trifluoromethanesulfonyl-phenylamino)-piperidine-l-sulfonyl]- 
thiophen-2-ylmethyl} -benz amide 

4-chloro-N-( {5-[(4-pyridin-2-ylpiperazin- 1 -yl)sulfonyl]thien-2-yl} methyl)benzamide 
20 4-chloro-N-[(5-{[4-(4-fluorobenzoyl)piperidin-l-yl]sulfonyl}thien-2-yl)methyl]- 
benzamide 

4-chloro-N- { [5-( (4-[4-(trifluoromethyl)phenyl]piperazin- 1 -yl } sulfonyl)thien~2- 
yl]methyl}benzamide 
4-cMoro-N-( {5-[(4- {2-mtrophenyl^ 
25 benzamide 
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4-chloro-N-({5-[(4-{4-nitro^^ 
benzamide 

4^hloro-N-[(5-{[4^2-fur^ 
4^hloro-N-[(5-{[4-(4-hy^ 
5 benzamide_ 

4^hloro-N-[(5-{[4^2^xo-2-pyn^ 
yl)methyl]-benzamide 
4^hlon>-N-[(5-{[4-(2-mo^ 
yl)methyl]benzamide 

10 4-chloro-N-[(5- {[4-(pyridin-4-yhnethyl)piperazin-l -yl]sulfonyl} thien-2-yI)metbyl]- 
benzamide 

4n:hloro-N-[(5-{[4-(2-thien^^^ 
benzamide 

4-cbIoro-N-[(5- {[4^3,5-dimethoxyphenyl)piperazin-l -yljsulfonyl} thien~2-yl)methyl]- 
15 benzamide 

4-chIoro-N-[(5- {[4-{cyclohexylmethyl)piperazin- 1 -yl] sulfonyl} thien-2-yi)methyl]- 
benzaniide 

4^hloro-N-[(5-{[4^2-methoxyphenyl)piperazin-l-yI]sulfonyl}thi 
benzamide 
20 N-( {5-[(4-benzylpiperazm-l-yl)su^^ 
4-cUoio-N-[(5-{[4^2-phOT^^ 
benzamide 

4-cMoro-N-[(5-{[4^4-fiucrob^ 
benzamide 
25 4^hloro-N-[(5-{[4-(2^^ 
benzamide 

4-chloro-N- {[5-( {4-[4^hlon>-3-(trifluoromethyl)phenyl]piperazin- 1 -yl} sulfonyl)thien- 
2-yl Jmethyi} benzamide 

4-chloro-N-[(5- {[4-(3-piperidin- 1 -ylpropyl)piperazin- 1 -yljsulfonyl } thien-2-yl)methyI]- 
30 benzamide 

4-chlon>-N-({5-[(4- {4-chloro-2-nitrophenyl}piperazin-l -yl)sulfonyl]thien-2- 
yl}methyl)benz amide 
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4-chloro-N-[(5-{[4-(6-methylpyridm^^ 
benzamide 

4-chloro-N-({5-[(4-hydroxy-4-ph^^ 
benzamide 

5 N-( {5-[(4-ben2»ylpiperidin-l -yl)sulfonyl]thien-2-yl}methyl)^(Alorobeiizainide 

4-chloro-N-[(5- {[4-(2-oxo-2,3-dihydro-lH-benzimidazol-l -yl)piperi din- 1 -yl] sul fonyl } - 

thien-2-yl)metbyl]benzamide 

N-({5-[(4-benzyIpiperidin-l-yl)sulfo^ 

4-chloro-N-( {5-[(4-oxo-l -phenyl-l r 3 J 8-triazaspiro[4J]dec-8-yl)sulfonyl]thien-2- 
10 yl}metbyl)benzaraide 

4-chloro-N- { [5-( {4-[2-(methylanilino)-2-oxoethyl]piperazin- 1 -yl}sulfonyl)thien-2- 
yljmethyl }benzamide 

4-chIon>-N- {[5-( {4-[hydroxy(diphenyl)methyl]piperidin- 1 -yl } sulfonyl)thien-2- 
yl]metbyl} benzamide 
4-chloro-N-[(5-{[4^3-cyanopyraz^ 
benzamide 

4-chlon>-N-({5-[(4-{5-ni^ 
benzamide 

4-chloro-N- {[5-({4-[3-cMaro-5-(trifluoro -yl} sulfonyl)- 

thien-2-yl]methyl}benzamide 

4-chloro-N- {[5-( {4-[5-(trifluoromethyl)pyridin-2-yl]piperazin-l -yl} sulfonyl)thien-2- 
yl]methyl}benzamide 

4-chloro-N- {[5-( {4-[3-(trifluoromethyl)pyridin-2-yl]piperazin-l -yl} sulfonyl)thien-2- 
yl]methyl} benzamide 

4-chloio-N-[(5-{[4-(2 > 4-difliioiX)benzoyl)piperi 



methyl 5-{4-[(5-{[(4-chlorobenzoyl)amm^^ 
7^trifluoromethyl)thieno[3^-b]pyridine-3-carboxylate 

ethyl 2- {4-[(5- {[(4-chlorobenzoyl)amino]methyl } thien-2-yl)sulfonyl]piperazin- 1 -yl } -5- 
cyano-6-methylnicotiiiate 

4-chloro-N- {[5-( {4-[5<yano-4 > 6-bis(dimethylainino)pyridin-2-yl]piperazin- 1 -yl } - 
sulfonyl)thien-2-yI]methyl} benzamide 



benzamide 
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4- chIoro-N- {[5-( {4-[6-methyl-2-(trifluoromethyl)quinolin^yl]pipera2in- 1 -yl } sul- 
fonyl)thien-2-yl]methyl } benzamide 

tert-butyl 4-[(5- {[(4-cMorobenzoyl)amino]methyl) tHen-2-yl)sulfonyl]piperazine- 1 - 
carboxylate 
5 2-{4-[(5-{[(4n:hloiobenzoyl)amm^ 

5- oxcK53-^y^P)rido[2,3-d]pyriim acid 

7- {4-[(5- { [(4-chlorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]piperazin- 1 -yl } - 1 -ethyl- 

6- fluoro-4-oxol,4-dihydro[ l,8]naphthyridine-3-carboxylic acid 

7- {4-[(5- { [(4-chIorobenzoyI)amino]methyl} tMen-2-yl)sulfonyI]piperazin- 1 -yl } - 1 -ethyl- 
10 6-fluoro-4-oxo~l,4-dihydtoquinoline-3-carboxylic acid 

4-chloro-N-[(5- {[4-(2,3-dihydro-l ,4-benzodioxin-2-ylcarbonyl)piperazin- 1 -yl] sul- 
fonyl}thien-2-yi)metbyl]benzamide 
4^hIoiTHN-{[5-({4-[(2E>3-phenylpr^^ 
methyl}benzamide 
15 4-chloro-N-[(5-{[4-(3-phenylpropy 
benzamide 

4-chloi^N-[(5-{[4-(3,4^-trimethoxypbenyl)pipera2in-l-yl] 
methyl]benzamide 
N-[(5-{[4-(4-t^-butyfoen^ 
benzamide 

4-chloro-N-[(5-{[4^4-fluorophra 
benzamide 

4-chloro-N-[(5-{[4-(2-hydroxyphen^ 
benzamide 

4-cMoio-N-{[H{^[^ t ^ u oro^ 
yl]methyl}benzamide 
4^Moro-N-[(5-{[4-(5-cyanopyrid^ 
benzamide 

tert-butyl l-[(5- {[(4-chlorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]piperidin-4- 
ylcarbamate 

4-chloro-N-( {5-[(4-phenylpiperazin- 1 -yl)su!fonyl] thien-2-yl} methyl)benzamide 
4-cMoro-N-{[5-(piperidin-l-ylsu^^ 
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4-chloro-N-[(5- {[4-(l -napbthyl)piperazin- 1 -yl]sulfonyl} thien-2-yl)methyl]benzamide 
4-chloro-N-[(5- {[4-(3,4-dichlorophenyl)pipera2dja- 1 -yl]sulfonyl}thira-2-yl)methyi]- 
benzamide 

4^bJorchN-{[5-({4-[3-(tiifluoromethyl)phenyl]piperazin-l -yl} sulfonyl)thien-2- 
5 yl]methyl}benzamide 

4-chloro-N- {[5-( {3-hydioxy-4-[3-(trifh^^ 
tbien-2-yl]metbyl}benzamide 

4-chlon>-N-[(5- {[4-(2-methylphenyl)piperazin-l -yl]suIfonyl}thien-2-yl)metbyl]- 
benzamide 

10 N-[(5-{[(lR,4R)-54>enzyW 
yl)methyl]-4-chlorobenzainide 
N-[(5- {[4-(benzyloxy)pipOT 

4-chloro-N-[(5-{[4-(2-chlorodiben2o[b ) f][ 1 ,4]oxazepin-l 1 -yl)piperazin-l-yl]sulfonyl}. 
thien-2-yl)methyl]benzamide 
15 N-(4^hIorophOTyl)-2-(5-{[^ 
yl]sulfonyl } thien-2-yl)acetamide 

4-chloro-N-( {5-[(4-hydroxypiperidin-l -yl)suIfonyl]thien-2-yI}methyl)benzamide 
N-[(5- { [4-(4-acetylphenyl)piperazin- 1 -yl Jsulfonyl } thien-2-yl)methyI]-4-chloro- 
benzamide 

20 4-chlon>-N-[(5- { [4~(3 ,5-dichloropyridin-4-yl)piperazin- 1 -yl] sulfonyl } thien-2- 
yl)methyl]benzamide 
4-chloro~N-[(5-{[4-(3-^^ 
benzamide 

N-( {5-[(4-benzyl-4-bydroxypiperidin- 1 -yl)sulfonyl] thien-2-yl } methyl)-4-ch]oro- 
25 benzamide 

N-{[5-{{4-[(2-tert-b^^^ 
yl]methyl} -4-chloiobenzamide 

4-chloro-N- {[5-( {4-[(phenylacetyl)amino]piperidin- 1 -yl} sulfonyl)thien-2-yl]- 
methyl}benzamide 
30 4-chloro-N-[(5-{[4-(tetrahydrof^^ 
yl)methyl]ben2aniide 
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4-chloro-N-[(5-{[4K6^hto 
benzamide 

4^hloro-N-[(5-{[4-(4^1Uoioph^ 
benzamide 
5 N-[(5-{[4-(2H-U>benzori 
chloiobenzamide 

4^hloro-N-[(5- {[4-(4^hlorobenzoyl)piperidin- 1 -yijsulfonyi} thien-2-yl)methylJ- 
benzamide 

4-chloro-N-( {5-[(4-phenoxypiperidin-l -yl)sulfonyl]thien-2-yl}methyl)benzamide 
10 N-{[5^{4-[>eiizyl(methyl)am 
chlorobenzamide 

4-chloro-N-{[5-({^[3-(2,4Klichto^^ 
thien-2-yI]methyl}benzamide 

4-chloro-N-[(5- {[4-(5-thien-2-yl- 1 H-pyrazo]-3-yl)piperidin- 1 -yl]sulfonyl} thien-2 - 
15 yl)methyl]benzamide 

4-chloro-N-[(5- {[4^2^A5^ 
yl)methyl]benzamide 
4^hloro-N4(5-{[4-(phenylacetyI>l,^ 
benzamide 

20 4-chloro-N- {[5-( {4-[5-(4-methoxyphenyl> lH^yrazol-3-yljpiperidin-l -yl } sulfonyl)- 
thienr2-yl]methyl} benzamide 
N-({5-[(4-anilinopiperidin-l-yl)sd^^ 
4^Moro-N-[(5-{[4^3-phenyl-l^ 
yl)methyi]benzamide 

25 4^hloro-N-[(5-{[4<2-phenylefhyl)piperidin-l -yl]sulfonyl}diien-2-yl)methyl]- 
benzamide 

4^Woro-N^{5-[(4-heptylpipe^ 

4-chIoro-N-{ {5-[(4-octylpiperazin-l -yl)sulfonyl]thien-2-yl} methyl)benzamide 
N-[(5-{[4^1H-l^-benzotriazol-l-yI)piperidin^ 
30 chlorobenzamide 

2^5-{[4-(lH-l^-benzotriazol-l-yl)pipm 
pbenyl)acetamide 
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2- { 1 -[(5- {[(4-chloroben2oyl)amino]methyl} thien-2-yl)sulfonyl]piperidin-4-yl} -2H- 
l,2,3-benzotriazole-5-carboxylic 
4-cMoro-N-[(5-{[4-(5^hlo^ 
2-yl)methyl]benzamide 
5 methyl 1 - { 1 -[(5- {[(4-chlorobenzoyl)amino]methyl } thien-2-yl)sulfonyl]piperidin-4-yl} - 
1H- 1 f 2,3-benzotriazole-5-carboxylate 
methyl 1- { l-[(5-{[(4-cMorobrazoyI) 
lZMA3-benzotriazole-6-cart>oxy]ate 

methyl 2- { 1 -[(5- {[(4-chlorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]piperidin-4-yl} - 
10 2H-l,2,3-benzotriazole-5-carboxylate 

4-chloro-N-[(5-{[4-(6^M^^ 

2-yl)methyl]benzamide 

4^blon>-N-{[5^{4-[5-(trifl^^ 

sulfonyl)thien-2-yi]methyl} benzamide 
15 N-[(5- { [4-{7-aza^l H-benzimidazol- 1 -y])piperidin- 1 -yl]sulfonyl} thien-2~yl)methyI]-4- 

chlorobenzamide 

1 - { 1 -[(5- { [(4-chlorobenzoyl)amino]methyl) thien-2-yl)sulfonyI]piperidin-4-yl} - 1H- 
1 ,23-benzotiiazole-5-carboxylic 
l-{l-[(5-{[(4K;Morobenzoyl)a 
20 1 t 2,3-benzotriazoIe-6-carboxylic 

N-[(5- {[4^2-ambo-9H-purin-9-yl)piperidin-l -yl] sulfonyl } thien-2-yl)methyl]-4- 
chlorobenzamide 

4-chloro-N-[(5- {[4-<9H-purin-9-yl)piperidin.l -yljsulfonyl} thien-2-yl)methyl]- 
benzamide 

25 N-[(5- {[4^6-amino-9H-purin-9-y])piperidiiHl -yl]sulfonyl}thien-2-yl)methyI]^ 
chlorobenzamide 

4^hloro-N-({54(4-{6-nitro-lH-benzimidazol-l-yl}piperi 
yl}methyl)benzamide 

4-chloro-N-( {5-[(4- {5-nitro-lH-benziniidazoH -yl}piperidin-l-yl)sulfonyl]tfiien-2- 
30 yl}methyl)benzamide 

4<hloro-N-[(5-{[4-(2H-l,23-tri^ 
benzamide 



\ 
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N-[(5-{[4-(lH-benzimidazoI-l-yl)p^^ 
chlorobenzamide 

4n;Moro-N-{[5-({4-[3-piopylanilino]^^^ 
benzamide 

5 4^hloro-N-{[5^{4-[3-(trifluoromethyl)anilino]piperidi^ 1 -yl } sulfonyl)thien-2- 
yl]methyl}benzamide 

4-chloro-N- {[5-( {4-[3^dimethyIamino)anilino]piperidin- 1 -yl} sulfonyl)thien-2- 

yl]methyl } benzamide 

methyl 

10 4-chloro-N- { [5-( {4-[3-(methylsulfanyl)anttino]piperidin- 1 -yl } sulfonyl)thien-2- 
yl]methyl } benzamide 

4-chloro-N-( { 5-[(4- {3-nitroanilino} piperidin- 1 -yl)sulfonyl] thien-2-yl } metbyl)- 
benzamide 

4-chlore>-N-[(5-{[4-(2-methoxyani^ 
15 benzamide 

3- ({ 1 -[(5- {[(4-chlorobenzoyl)amino]methyl) thien-2-yl)sulfonyl]piperidin-4- 
yl}amino)benzaxnide 

4- chloro-N- {[5-( {4-[2-(trifluoit>methyl)aiiilino]piperidin- 1 -yl} sulfonyl)thien-2- 
yl]methyl} benzamide 

20 4-chloro-N-( {5-[(4- {2-nitn>-4-[(trifluoromethyl)sulfonyl]anilino}piperi 
yl)sulfonyl]thien-2-yi}methyl)benzamide 
4-cWoro-N-[(5-{[4^4-dbloroanilino)piperidin-l-yl]su^ 
benzamide 

4-chloro-N- {[5-{ {4-[4^trifluon>methyl)anilino]piperidin- 1 -yl} sulfonyl)thien-2-yl]- 
25 methyl} benzamide 

4-chloro-N-( {5-[(4- {4-[(trifluoromediyl)sulfonyl]anilino}piperidin-l -yl)sulfonyl]thien- 

2-yl}methyl)benzamide 

4-chloro-N-({5-[(4-{2-nito 

benzamide 

30 N- {[5-( {4-[4-(aininocarbonyl)anilino]piperidm- 1 -yl } sulfonyl)thien-2-yl]methyl} -4- 
chlorobenzamide 
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4-chloro-N-{[5^{4-[4-(l^-difo^ 
yl]methyl}benzamide 

N-[(5- {[4-(3-chloroanilino)piperidin-l -yljsulfonyl} thien-2-yl)methyl]-3-nitro- 
benzaraide 

5 4-chloro-N-[(5- {[4-(3-chloroanilino)piperidin-l -yl]sulfonyl} thien-2-yl)methyl]- 
benz amide 

4-chloro-N-[(5- {[4-(3-methoxyanilino)piperidin-l -yI]sulfonyI} thien-2-yl)methyI]- 
benzamide 

4-chIon>-N-{[5^{4-[3^methylsulfonyl)aniIino]pipCT 
0 yl]methyl} benzamide 

N^{5-[(4-{3-[amino(iinino)methyl3anilino}piperi 
4-chlorobenzamide 

{5-[(4- {3-[(2-hydroxyethyl)sulfonyI]anilino 
2-yl}methyl)benzamide 
5 N-[(5-{[4K2-amboanilino^ 
amide 

4^hloro-N-[(5- {[4^2-hydrox^ 
benzamide 

4-chloro-N-[(5- {[4^4-hydroxyanilino)piperidin-l -yI]sulfonyl} thien-2-yl)methy]]- 
> benzamide 

4^Woro-N^{5-[(4-{3-[(tri^^ 

2-yl}methyl)benzamide 

4^Moro-N-[(5-{[4^3-toluid^^ 

4-chloro-N-{ {5-[(4- {[3^on>5<trifluoromethyl)pyridin-2->1]amiiK>} - 

yl)sulfonyl]thien-2-yl}metbyl)benzamide 

4<Moro-N-{[5^{4-[3-(i;3^xaz^ 

yl]methyl}benzamide 

N-[(5-{[4-(3-tert-butylanifo^ 

benzamide 

4^cnx>-N-[(5-{[4-(2^^ 
benzamide 



WO 01/23378 




i o o 7* o j -? : £ , o y j» s *i ?? 

PCT/IBOO/01380 



21 



4-chloro-N- {[5-( {4-[(2^-dioxido- 1 ,3^iihydro-2-benzotbien-5-yl)animo]piperidiii- 1 - 
yl} sulfonyl)thien-2-yl]raethyl}benzamide 
4^hloro-N-[(5-{[4-(2^-dihydro-^^ 
yl)methyljbenzamide 
5 4-chloro-N-[(5-{[4-(4-p^^ 
benzamide 

4-cMoro-N-[(5-{[4-({3-nitro^ 
yl)methyl]ben2aiiiide 
N-{[5-({4-[(3-aminopyrid^ 
chlorobenzamide 

N-[(5- {[4-([l , 1 , -biphenylJ-3-y]amino)piperidin-l -yljsulfonyl} thien-2-yl)methyl]^ 
chlorobenzamide 

N-[(5- {[4-(3-benzylanilino)piperidin- 1 -yljsulfonyl } thien-2-y])rnethyl]-4-chIoro- 
benzamide 

4-chloro-N-[(5- {[4^yrimidin-2-yIamiiio)piperidiii-l -yljsulfonyl} thiei>2-yl)methyl]- 
benzamide 

4-chloro-N- {[5-( {4-[4-(morpholin^ylsulfon^ 
yljmethyl}benzamide 

4-chloro-N-( {5-[(4- {[4-(trifluoiomethyl)pyrinddin-2-yl]ainino}piperi 1 -yl)sulfonyIJ- 
thien-2-yl} methyl)b enzamide 

4-chloro-N-[(5- { [4^3^ycIohexyl^hydroxyamlino)piperidiii- 1 -yljsulfonyl } thien-2- 
yl)methyl]benzamide 

N-({5-[(4-{3-[(butylamino)sulfonyl]aiiilino}p 
4-chlorobenzamide 



4-cMoro-N-[(5-{[4-(5A^^ 
thien-2-yI)methylJbenzamide 

N- { [5-( {4-[3Kaminosulfonyl)anilino]piperidin- 1 -yl} sulfonyl)thien-2-ylJmethyl}-4- 
chlorobenzamide 

4-chloro-N-[(5- {[4-(quinolin-5-ylamino)piperidin-l -yljsulfonyl} thien-2-yl)methylJ- 



4-chloro-N-[(5- {[4-{3-ethylanilino)piperidin- 1 -yljsulfonyl} thien-2-yl)methyl J- 



benzamide 
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4-chloro-N-[(5- {[4-(quinoHn^-ylamino)piperi 
benzamide 

4<3ilorcHN-[(5-{[4<3-propylphenox 
benzamide 

5 4~chloro-N- { [5-( {4-[C2E>3-phenylprop-2-enoyl]piperazb- 1 -yl } sulfonyl)thien-2- 
yljmethyl} benzamide 
4-chlon>-N-({54(4-{4-iiitroben^^ 
benzamide 

N-({5-[(4-benzoylpiperazin«l-yl)sul^^^ 
10 4-chloro-N- {[5-( {4-[4-(trifluoxomethyl)benzoyl]piperazin-l-yl} sulfonyl)thien-2- 
yljmethyl } benzamide 

4-chloro-N- { [5-( {4-[4-(dimethylamino)benzoyl]piperazin- 1 -yl } sulfonyl)thien-2- 
yljmethyl}benzamide 
4^hloro-N-[(5- {[4^2-fluorobenz^ 
15 benzamide 

4-chloro-N-[(5- {[4-(2,6-difluon)benzoyl)piperazin-l -yl]sulfonyl} thien-2-yI)methyl3- 
benzamide 

4-chloro-N-[(5- {[4-(3-fIuorobenzoyl)piperazin- 1 -yI]sulfonyl} thien-2-yl)methyl]- 
benzamide 
20 4-chloit>-N-[(5-{[4-(2-naphthoy^ 

4-chloro-N-[(5- {[4-(l -naphthoyl)piperazin-l -yl]sulfonyl} thien-2-yl)methyl]benzamide 
4-chIoro-N-( {5-[(4- {2-mtn>benzoyl}piperazin-l -yl)sulfonyl]thien-2-)rt}methyl)- 
benzamide 

4-chlon>-N-[(5- {[4^yridin-3-ylcarbonyl)piperazm-l -yl]sulfonyl} thien-2-yI)methylJ- 
benzamide 

N-[(5- {[4-(2J3-benzoxadiazol-5-ylcart>on^ 
yl)methyl]-4-chlorobenzamide 

4-chloro-N-[(5- {[4-(2,4-difluorobenzoyl)piperazin-l -yl]sulfonyl}thien-2-yl)methyl]- 
benzamide 

4-chloro-N-[(5- {[4-(2,4,6-trifluorobenzoyl)piperazin- 1 -yl]sulfonyl} thien-2-yl)methyl]- 
benzamide 
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4-chloro-N-[(5-{[4-(2,6-dtichlorobem^ 
benzamide 

4-chloro-N-( {5-[(4-heptanoylpiperazin- 1 -yl)siilfonyI]thien-2-yl}methyl)benzamide 
4-chloro-N-[(5- {[4^quinolin-8-ylsulfonyl)piperazin-l -yl]sulfonyl} thien-2-yl)methyl]- 
5 benzamide 

4-nitro-N-( {5-[(4- {3-[(trifluoromethyl)sulfonyl]anilino}piperidin-l -yl)sulfonyl]thien-2- 

yl}methyl)benzamide 

N-[(5-{[4-(lH-l^;3-benzotria 

nitrobenzamide 
10 4-nitro-N-({5-[(4-{3-[(ti^ 
yl}methyl)benzamide 
N-[(5- {[4-(2,4-difluorobenzo 
benzamide 

N-[(5-{[4^1H-U>benzotriazoM^^^ 
15 nitrobenzamide 

N-[(5^ {[4-(lH-U3-benzot^^ 
nitrobenzamide 

4-nitro-N-({5-[(4- {3-t(trifluoromethyl)sulfonyl]anilino}piperidin-l -yl)sulfonyl]thien-2- 
yl} methyl)benzamide 
20 N-t(5-{[4^2,4-difluoiobenzoyl)piperidin-l-yl]sulfonyl} 
benzamide 

N-[(5-{[4KlH-U>benzori^ 
nitrobenzamide 

3-nitro-N-[(5- {[4-{3-medioxyaniIino)piperidin-l -yljsulfonyl} thien-2-yi)methyl]- 
25 benzamide 

3-nitro-N- {[5-( {4^3-(trifluoromethyl)aniIino]piperidin- 1 -yl} sulfonyl)thien-2-yI]- 
methyl} benzamide 
N-{[5-({4-[3-(dimethylammo 
nitrobenzamide 
30 3-nitro-N-{[5-({4-[3-(methylsulfonyl)anilino]piperi 
methyl } benzamide 
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3-nitro-N-{[5^{4-[3-(methylsul£anyl)anilino]piperidin-l-y^ 
methyl}benzamide 
N-{[5-({4-[3Kamkosdfonyl)am 
nitrobenzamide 
5 methyl 

N-{[5-({4-[3<aminocaibonyl)an^ 
nitrobenzamide 

3-nitro-N-( {5-[(4- {3-nitroanilino}piperidin-l-yl)sulfonyl]^ 
3-nitro-N-[(5- {[4-(2-methoxyanilino)piperidin-l -yTJsulfonyl} thien-2-yl)methyl]- 
benzamide 

3-nitro-N- {[5-( {4-[2>(trifluoroinethyl)aiiilino]piperidin- 1 ->d} sulfonyljthien^-ylj- 
methyl } benzamide 

3-nitro-N-( {5-[(4- {2-nitroaniIino}piperidin-l -yl)sulfonyl]thien-2-yl} methyl)bcnzamide 
N-[(5-{[4^4^hloroaiiilino)piperidin-l-yl]sulfonyl}tW 
benzamide 

3-nitro-N- {[5-( {4-[4-(trifluoromethyl)aniliiio]piperidin- 1 -yl} suIfonyl)thien-2-yl]- 
methyl}benzamide 

3- mtn>-N^{5-[(4-{4-[(trifluoromethyl)siilfonyI]anilin 
yl}metbyl)benzamide 

N- {[5-( {4-[4-(aininocari)onyl)aiiiliiio]piperidin- 1-yl} sulfonyl)thien-2-yl]methyI } -3- 
nitrobenzamide 
N-[(5-{[4-(3-propylanilm^ 

benzamide 

N-[(5-{[4-(3-chloToanilino)piperidin-^ 
benzamide 

4- nitn>-N-[(5-{[4-(3-meth^^ 
benzamide 

4-nitro-N-{[5-({4-[3^trifto^^ 
methyl) benzamide 

N- {[5-( {4-[3^dimethylamino)aniIino]piperidin- 1 -yl} sulfonyl)thien-2-yl]methyl} -4- 
nitrobenzamide 
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4-nitro-N-[(5- {[4-(3-pn>pylaniIino)piperidin- 1 -yl] sulfonyl} thien-2-yl)methyl]- 
benzamide 

4-nitro-N-{[5-{{4-[3-(methylsutf^^ 
yl]methyl}benzamide 
5 4-nitro-N-{[5-({4-[3-(methylsiilfanyl)anil^ 
yljmethyl} benzamide 
N-{[5-({4-[3-(aminosulfonyl)anil^ 
nitrobenzamide 
methyl 

10 3- {[1 -( {5-[( {4-nitrobenzoyl} amino)methyl]thien-2-yl} sirifonyI)piperidin-4-yl]ainino}- 
benzamide 

4-nitro-N-( {5-[(4- {3-nitroanilino}piperidin-l -yl)sulfonyl]thien-2-yl}methyl)benzamide 
4-nitro-N-[(5- { [4-(2-methoxyanilino)piperidin-l -yl]sulfonyl} thien-2-yl)methyl]- 



15 4-mfro-N-{[5^{4-[2-(trifluo™ 
methyl}benzamide 

4-nitro-N-( {5-[(4- {2-nitroanilino}piperidin-l -yl)sulfonyl]thien-2-yl}methyl)benzamide 
N-[(5- {[4^4^hloroaniIino)piperidin-l -yl]sulfonyl} thien-2-yl)methyl]-4-nitro- 
benzamide 

20 4-mtro-N-{[5-({4-[4^trifluoromethyl)anilino]piperi 
methyl} benzamide 
4-mtro-N-( {5-[(4-{4-[(1rif^^ 
yl}methyl)benzamide 

N- {[H{4-[4^aminocarbonyl)anilmo]piperidin-l -yl } sulfonyl)thien-2-yl]methyl}-4- 
25 nitrobenzamide 

N-{[5K{4-[4-(U^thiolan-2-yl)anilino]piperidm^ 

nitrobenzamide 

{5-[(4- {3-[ammo(immo)meth^ 

3-nitrobenzamide 
30 N-({5-[(4-{3-[(2-hydroxyethyl)sidfonyl]aa^^ 

methyl)-3 -nitrobenzamide 

N-( {5-[(4-anilinopiperidin- 1 -yl)su!fonyl]thien-2-yl} methyl)-3-nitrobenzamide 



benzamide 
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N-({5-[(4-{3^(2-hydroxyethyl)sulfonyl]anifo^ 
yl } methyl)-4-iritrobenzaimde 

N-( {5-[(4-anilinopiperidin-l -yl)sulfonyl]thim-2-yl}methyl)^nitrobenzamide 
N-({5-[(4-{3-[amino(im^ 
5 4-nitrobenzamide 

3- nitro-N-({5-[(4-{3-[(^ 
yl}methyl)benzamide 

4- iiitro-N-({5-[(4-{3-[(trifluoromethyl)sulfanyl]ani]in 
yl}methyl)benzamide 

3-nitro-N-[(5- {[4-( {3-nitropyridin-2-yl} amino)piperidin- 1 -yl]sulfonyI} thien-2-yl)- 
methyljbenzamide 

N- {[5-( {4-[(2,2-dioxido-13^ihydn>-2-be -yl } - 

sulfonyI)thien-2-yl]raethyl}-3-nitmbenzamide 
N-[(5-{I4-(2,3-dihydro-lH-ind^ 
methyI]-3-nitrobenzamide 

3-nitro-N-[(5- {[4-(2-propylanilnio)piperidin-l -yljsulfonyl} thien-2-yl)methy!]- 
benzamide 

3-ni1io-N~[(5- {[4-(4-propylaniHno)piperidin-l -yl]sulfonyl} thien-2-yl)methyl]- 
benzamide 

N-[(5- {[4^3-tert-butylanilino)piperidii}-l -yl]sulfonyl} tMra-2-yI)methyl]-3-nitro- 
benzamide 

3-nitro-N-{[5-({4-[3-(U^^ 
yl]methyl}benzamide 

3-nitn>-N-[(5- {[4-(2-phenyiethyl)piperidin-l -yljsulfonyl} tMen-2-yl)methyl]benzamide 
N-( {5-[(4- {[3-chloro-5-(tri£luoromethyl)pyridin-2-yl] amino}piperidin-l-yl)sulfonyl]- 
thien-2-yl} methyl)-3-nitrobenzamide 
N-[(5-{[4^[U'-biphenyI]-3-ylan^ 
nitrobenzamide 

N-[(5- {[4-(3-benzylanilino)pipeiidiii- 1 -yl]sulfonyl } thien-2-yl)methyl]-3-nitro- 
benzamide 

3-nitro-N- {[5-( {4-[3-(moipholin-4-ylsuIfOTyl)anilino]piperidin- 1 -yl} sulfouyl)thien-2- 
yl]methyl}benzamide 
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3 -nitro-N-[(5- {[4-(3-propylphenoxy)piperidin- 1 -y]]sulfonyl} thien-2- 
yl)methyl]benzamide 
4-mtro-N-[(5- 
benzamide 
5 N-{[5^{4-[(3-aminopyrid^ 
nitrobenzamide 

4-nitro-N-[(5- {[4-({3-nitropyridin-2-yl} amino)piperidin-l -yl]sulfonyi} thien-2-yI>* 
methyljbenzamide 

N-[(5-{[4-(2>dihydro-lH-inden-5-yl^ 
10 methylj-4-nitrobenzamide 
4-nitro-N-[(5-{[4-(2-pi^ 
benzamide 

4-mtro-N-[(5-{[4^4-propy 
benzamide 

N-[(5-{[4-(3-tert-butylani^^ 
benzamide 

4-ritn>-N-{[5-({^ 
methyljbenzamide 

4-nitro-N4(5-{[4^2-phenyletbyl)piperidin-l-yl]sulfo 
N-( {5-[(4- {[3-chloro-5^trifluoiDmethyl)pyridin-2-yl]amino}pi^ 
thien-2-yl} methyl>4-nitrobenzamide 
N-[(5-{[4-([UM>iphenyl]0-yla^ 
nitrobenzamide 

N-[(5-{[4^3-benzylanilmo^ 



4-nitro-N-{[5^{4-[3^moipholm^ 
yl]methyl}benzamide 

N -[(5-{[4^2-aminoanilino)piperidiii-l-yl]sulfon 

3-nitro-N-[(5- {[4-(pyrimidin-2-ylamino)piperidin- 1 -yljsulfonyl} thien-2-yl)methyl]- 



N-{[5^{4-[(3-aminopyridin-2-y0^^ 
nitrobenzamide 



benzamide 



benzamide 
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N-( {5-[(4- {2-nitn>^[(trifluoromethyl)sulfonyl]aniIino}piperi 
yl} methyl)-3-methoxybenzamide 
3-nitro-N-[(5-{[4-(3-pheny^ 
benzamide 
5 3-nitro-N-({5-[(4-{[4-(trifto^ 
thien-2-yl}methyl)benzamide 
N-[(5-{[4^3^yclohexyl^hydroxyanilin^^^ 
3-nitrobenzamide 
N-({5-[(4-{3-[(butylamino)sufo^ 
10 3-nitrobenzamide 

N-[(5- {[4-(3-ethylanilmo)piperi^ 

3- nitro-N-[(5-{[4^5,6J,84etrahydi^^ 
thien-2-yl)methyl]benzamide 

4- ni tro-N-[(5- {[4-(3 -propylphenoxy)piperidin- 1 -yl]sulfonyl} thien-2-yl)methyl]- 
15 benzamide 

N-[(5-{[4-(2,4Hiifluoiobenzoy^ 
mide 

> 

N-[(5-{[4-(2,4^fluorobenzoyl)piperi^ 
benzamide 

2- Hydroxy-N^{5-[(4-{3-[(trifl^^ 
thien-2-yl}methyl)benzamide 
N-[(5-{[4^1H-l^>benzoti^ 
methoxybenzamide 
N-[(5-{[4-(lH-1^3-benzotri^ 
hydroxybenzamide 

N-{[5<{4-[4-(l,3^ithioIan-2-yI)ar^ 
nitrobenzamide 

3- methoxy-N-[(5- {[4-(3-methoxyanilino)piperidin-l -yljsulfonyl} thien-2-yl)raethyl]- 
benzamide 

3-methoxy-N-{[5-({4-[3Ktnfluorometo^^ 
yljmethyl} benzamide 
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N- {[5-( {4-[3-(dimethylamino)anilino]piperidin-l -yl} sulfonyl)thien-2-yl]methyl} -3- 
methoxybenzamide 

3-methoxy-N-[(5- {[4-(3-propylaniIino)piperidin-l -yl]sulfonyl} thien-2-yl)methyl]- 
benzamide 

5 3-methoxy-N- {[5-( {4-[3^methylsulfonyI)aiiilino]piperidih-l -yl} sulfonyl)thien-2- 
yl]m ethyl} benzamide 
3-methoxy-N- {[5-({4-[3-(methylsulf^ 
yljmethy 1 } benzamide 
N- {[5-({4-[3-(ammosulfonyty 
10 methoxybenzamide 
methyl 

N-{[5-({4-[3-(aminocarbonyl)anifo^ 
methoxybenzamide 

3-methoxy-N-[(5-{[4-(2-methoxyanifo^ 
15 benzamide 

N-({5-[(4- {3-nitroaniiino}piperidin-l -yI)sulfonyl]thien-2-yl } methyI)-3-methoxy- 
benzamide 

3-methoxy-N- {[5-({4-[2-(trifluoromethyl)anilino]piperidin- 1 -yl} sulfonyl)thien-2- 
yl]methyl}benzamide 

20 N-( {5-[(4- {2-nitroanilino}piperidin- 1 -yl)sulfonyl] thien-2-yl } methyI)-3-methoxy- 
v benzamide 

N- {[5-( {4-[4-(aminocaitK^nyl)aniIino]piperidin- 1 -yl } sulfonyl)thien-2-yl]methyl } -3- 
methoxybenzamide 

N-{[5<{4-[4-(13^thiolan-2-yl)anilino]piperidin^ 
25 methoxybenzamide 

N-[(5- {[4-(3-chloroanilino)piperidin-l -yl]sulfonyl} thien-2-yl)methyl]-3-methoxy- 
benzamide 

N-[(5-{[4^4-chloroanilino)piperidin-l-yl]sidfonyl} 
benzamide 

30 3-methoxy-N-({5-[(4-{4-[(trifluommethyl)sulfonyl]aniIino} 
thien-2-yl}methyl)benzamide 
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N-( {5-[(4- {3-[amino(imino)methyI]aniIino}piperidin-l -yl)sulfonyl]thien-2-yl} methyl)- 
3-methoxybenzamide 

NK{5-[(4-{3-[(2-hydroxyethyl)sulfonyl]anilino}piperi 
methyl)-3-methoxybenzamide 

> 3-methoxy-N^{5-[(4-{3«[(trifluoromethyl)sulfonyl]aniUno^ 
thien-2-yl}methyl)benzamide 

N<{5-[(4-anilinopiperidin-^ 

3-methoxy-N<{5-[(4-{3-[(trmu^^ 

thien-2-yl}mefhyl)benzamide 

N-[(5- {[4^4-hydrox)™dlino)piperidiii- 1 -yl]su]fonyl}thien-2-yl)methy]]-3-methoxy- 
benzamide 

3- tutro-N^{5-[(4-{3-[(trifl^^ 
yl}methyl)benzamide 

4- nitro-N-( {5-[(4- {3-[(trifluoromethyI)s^ 
yl} methyl)benzamide 

N-[(5-{[4^2-hydroxyanilino)piperidm-l-yI3sulfo^ 
benzamide 

3-methoxy-N-[(5-{[4^yrin^ 
benzamide 

N-{[5^{4.[(3-aminopyridin-2-yl)amino]piperidin^ 

methoxybenzamide 

N4(M[4^{3-nitn>pyri^ 

methoxybenzamide 

N-{[5^{4-[(2^ioxido-l 3^ydr^^ 

thien-2-y]]methy]}-3-methoxybenzamide 

N-[(5- {[4^23^yd^lH-inden-5-ylamino)piperidin- 1 -y!]sulfonyl}thien-2-yl)- 
methyl]-3-methoxybenzamide 

3-methoxy-N-[(5-{[4<2-propyIanilino)piperidin.l-yl]sul^ 
benzamide 

3-methoxy-N-[(5- {[4<4-propylaniIino)piperidin- 1 -yl]sulfonyl} thien-2-yl)methyIJ- 
benzamide 
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N-[(5-{[4^3^ert-butylanifo^^ 
benzamide 

N-({5-[(4-{[3^oixH5^trifluorome^^ 
thien-2-yl} methyl)-3-methoxyben2amide 
5 3-methoxy-N-{[5^{4-[H13^xazol^ 
yl]methyl}beii2amide 
N-[(5-{[4^[UM>iphenyl]0-ylamm^^ 
methoxybenzamide 

3-methoxy-N-[(5-{[4-(3«propylphOTOxy)piperidin-l-yl]sulfonyl}tM 
benzamide 

3-methoxy-N- {[5^{4-[3-(moipholin^ylsulfon^ } sulfonyl)thien- 

2- ylJmethyl}benzamide 

3- methoxy-N-[(5- {[4-(2-phenylethyl)piperidin-l -yl]sulfonyl} thien-2-yl)methyI]- 
benzamide 

N-[(5-{[4^3-benzylanilino)piperi^ 
benzamide 

3Hnethoxy-N-[(5-{[4-(3-pheny^ 
benzamide 

3-meftoxy-N^ {5^(4- {[4^trifluoro^ 
fonyl]thien-2-yl}methyl)benzamide 

N-[(5-{[4-(3-cyclohexyl^hydmxyanilino)piperidin-l -yl]sulfonyl} thien-2-yl)methyl]- 
3-methoxybenzamide 

N-({5-[(4-{3-[(butylamino)sulfonyl]anilino}piperidm^ 
3-methoxybenzamide 
N-[(5-{[4^3^ylanilino)piperi^ 
benzamide 

3-methoxy-N-[(5-{[4^5A7,8-tet^ 
sulfonyl} thien-2-yI)methyl]benzamide 
N-[(5-{[4^1H-U3-be^tri^ 
nitro- 1 H-pyrazole-3-carboxamide 
N-[(5-{[4-(lH-l^>benzotri^^ 
oxo*l^-dihydropyridine-3-carboxamide 
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N-[(5-{[4-(lH-l^>benzotriazol-^^ 
thioxCHl,2-Kiihydropyridine-3-carboxaTnicle 

N-[(5- {[4-(lH-l^>benzotriazol-l -yl)piperidin-l -yljsulfonyl} thien-2-yl)methyl]-3,4- 
dihydroxybenzamide 
5 N-[(5-{[4-(lH-l^-benzotriazol-^^ 
pyridine-2-carboxamide 
N-[(5-{[4^exyloxy)piperidin-l-yn^ 

//-( {5-[(4-heptanoy]piperidin- 1 -yl)sulfonyl]thien-2-yl}methyl)-3-methoxybenzamide 
4-chloro-N-[(5- {[4-(3-propylaniIino)piperidin-l -yl]sulfonyl} -2-fuiy])methyl]benzamide 
10 4-chloro-N-[(5- {[4-(3-chloroanilino)piperidin-l -yl]sulfonyl}-2«furyl)methyl]be3i2amide 
4-chloro-N-[(5- { [4-{3-methoxyanilino)piperidin- 1 -yl]sulfonyl} -2- 
fuxyl)methyl]benzamide 

4-chloro-N- {[5-( {4-[3-(trifluoromethyl)anilino]piperidin- 1 -yl } sulfonyl)-2-furyl]- 
methyl } benzamide 

4-chloro-N- {[5-( {4-[3^dimethjdlamino)aiiilino]piperidin- 1 -yl } sulfonyl)-2-furyl]- 
methyl} benzamide 

4-chloro-N- {[5-( {4-[3-(me^ylsulfonyl)anil^ 
m ethyl } b enzami de 
4-chloro-N-{[5-({4-[3-(methyk^^ 
methyljbenzamide 
N-{[5-({4-[3-(aminosulfonyl)a^ 
chlorobenzamide 

methyl 3-({l-[(5-{[(4^hlorobenzoy0^ 
yl} amino)benzoate 

3- ( { 1 -[(5- {[(4-chlorobenzoyl)amino]methyl} -2-fiuyl)sulfonyl]piperidin-4-yl} amino)- 
benzamide 

4- chloro-N-( {5-[(4-{3-nitroanilino}piperidin- l-yl)sulfonyl]-2-furyl}methyl)benzamide 
4-chloro-N-[(5- {[4-{2-methoxyanilino)piperidin-l -yl]sulfony]}-2-fuiyl)methyl]- 



4-chloro-N- {[5-( {4-[2-(trifluoromethyl)aiiilino]piperidin-l -yl } sulfonyl)-2-fiiryl]- 
methyl} benzamide 

4-chIoro-N-({5-[(4-{2-nitroaniiino}p^^ 



benzamide 
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4-chloro-N-[(5- {[4-(4-chloroanilino)piperidin« 1 -yl]sulfonyl } -2-fuiyl)methyl]benzamide 
4-chloroN-{[5-( {4-[4^trifluoromethyl)anilino]piperidin- 1 -yl } sulfonyl)-2-furyl]- 
methyl} benzamide 

4-chloro-N< {5-[(4- {4-[(trifhioromethyl)sulfon 
5 foryl}methyl)benzamide 

N- { [5-( {4-[4^aminocarbonyI)aniIinoJpiperidin- 1 -y] } sulfonyl)-2-furyI]methyl } -4- 
chlorobenzamide 

4-chloro-N-{[5-({4-[4-0 3-dithiolan-2-yl)anilino]piperidin-l -yl}sulfonyI)-2-fiiiyl]- 
m ethyl} benzamide 

10 N-({5-[(4-{3-[amino(imiiio)methyl]aniIbo}piperid 
chlorobenzamide 

4-chIoro-N-( {5-[(4- {3-[(trifluoromethyl)sulfonyl]aiu^ 
furyl}methyl)benzamide 
N-({5-[(4-anilinopiperidin-l-yl)^ 
5 4-nitro-N<{5-[(4-{3-[(tf^ 
furyl}methyl)benzamide 

4-dilororAK {5-[(3- {3-[(trifluoromethy])sulfonyl]aiu 
2-yl}methyI)benzamide 

4-chloro-AK {5-[(4- {3-[(trifluoromethyl)sulfonyl]anilbo} azepan- 1 -yl)sulfonyl] thien-2- 
yl}methyl)benzamide 



Thereby, the most preferred compounds are those which are selected from the group 
consisting of : 

4^hloro-N-[(5-{[4^2,4^uoroben^ 
benzamide 

4-chloro-N-[(5- {[4-(phenyIacetyI>l ,4-diazepan-l -yl]sulfonyl}thien-2-yl)methyl]. 
benzamide 

N<{5-[(4~anilinopiperidin-l^^^ 

N-[(5-{[4^1H-U,3-benz^ 

chlorobenzamide 

N-[(5- {[4-(lH-benzimidazol- 1 -yl)piperidin- 1 -yI]suIfonyl} thien-2-yl)methyl]-4- 
chlorobenzamide 
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4-chloro-N-{[5<{4-[3-propylanil^ 
benzamide 

4-chloro-N-[(5-{[4-(4-chto^ 
benzamide 
5 4-chloro-N-({5-[(4-{3-[(2^ 
2-yl}methyI)benzamide 

N-{[5-( {4-[3^amiiiosulfonyl)anilino]piperidin-l -yl} sulfonyI)thien-2-yl]methyl}-4- 
chlorobenzamide 

4-chloro-N-[(5- {[4-(l -naphthoyl)piperazin-l -yl]sulfonyl} thien-2-yl)methyl]beiizamide 
10 4-nitn>N-[(5- {[4-(3-methoxyanilino)piperidiii- 1 -yljsulfonyl} thien-2-yl)methyl]- 



methyl 3- { [ 1 -( {5-[( {4-nitrobenzoyl} amino)methyI]thien-2-yl } sulfonyl)piperidin-4- 
yl]amino}benzoate 

N-[(5-{[4-(lH-l,2,34>enzotriazol-l^ 
15 hydroxybenzamide 

N-( {5-[(4- {2-nitroanilino} piperidin-1 -yl)sulfonyl]thien-2-yl} methyl)-3-methoxy- 
benzaroide 

A further aspect of the present invention consists in the use of the sulfonamide deriva- 
20 tives according to formula I for the preparation of pharmaceutical compositions for the 
modulation - notably for the down-regulation, e.g. up to the inhibition - of the JNK 
* function or signalling pathway associated disorders, in particular against neuronal dis- 
orders and/or against disorders of the immune system as well as said pharmaceutical 
compositions themselves. Preferred JNK pathways are the INK 1 and/or 2 and/or JNK3. 

25 As above pointed out, the compounds of formula I are suitable to be used as a medica- 
ment. Some few of fee compounds falling into the above generic formula I have been 
disclosed prior to the filing of the present application, whereby for 9 of them no medical 
or biological activity whatsoever was described so far. Hence, it is herein reported that 
both the novel and the few known compounds falling under the above set out generic 

30 formula I are indeed suitable for use in treating disorders of the autoimmune system and 
neuronal system of mammals, notably of human beings. More specifically, the com- 
pounds according to formula I, alone or in the form of a pharmaceutical composition, 



benzamide 
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are useful for the modulation of the JNK pathway, more specifically for treatment or 
prevention of disorders associated with abnormal expression or activity of JNK, notably 
of JNK2 and 3. Said modulation usually preferably involves the inhibition of the JNK 
pathways, notably of the JNK2 and/or 3. Such an abnormal expression or activity of 
5 INK could be triggered by numerous stimuli (e.g. stress, septic schock, oxidative stress, 
cytokines) and could lead to out-of-control apoptosis or autoimmune diseases that is 
frequently involved in the below enumerated disorders and disease states. Hence, the 
compounds according to formula I could be used for the treatment of disorders by 
modulating the JNK function or signalling pathways. Said modulation of the JNK func- 
10 tion or pathways could involve its activation, but preferably it involves the down- 
regulation up to inhibition of the JNK pathways, notably of the JNK 1 and/or 2 and/or 
JNK3. The compounds according to formula I could be employed alone or in combi- 
nation with further pharmaceutical agents, e.g. with a further JNK modulator. 

Specifically, the compounds pursuant to formula I are useful for the treatment or pre- 
15 vention of immuno- and/or neuronal-related diseases or pathological states in which in- 
hibition of JNK2 or JNK3 plays a critical role such as epilepsy; neurodegenerative dis- 
eases including Alzheimer's disease, Huntington's disease, Parkinson's disease; retinal 
diseases; spinal cord injury; head trauma, autoimmune diseases including multiple scle- 
rosis, inflammatory bowel disease (IBD), rheumatoid arthritis; asthma; septic shock; 
20 transplant rejection; cancers including breast, colorectal, pancreatic and cardiovascular 
diseases including stroke, cerebral ischemia, arterosclexosis, myocordial infarction, 
myocordial reperfusion injury. 

Quite surprisingly it turned out that the inventively found compounds according to for- 
mula I do show a considerable activity as inhibitors of JNK2 and 3. According to a pre- 

25 ferred embodiment, the compounds according to the invention are essentially inactive in 
view of 2 further apoptosis modulating enzymes, i.e. p38 and/or ERK2, belonging inci- 
dentally to the same family as JNK2 and 3. Hence, the compounds according to the pre- 
sent invention offer the possibility to selectively modulate the JNK pathway, and in 
particular to treat disorders related to the JNK pathways, while being essentially ineffi- 

30 cient with regard to other targets like said p38 and ERK2, so that they could indeed be 
viewed as selective inhibitors. This is of considerable significance, as these related en- 
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zymes are generally involved in different disorders, so that for the treatment of a distinct 
disorder, it is desired to employ a correspondingly selective medicament 
As a matter of fact, prior to the herein reported, surprisingly found pharmaceutical^ 
active sulfonamide derivatives according to formula I, nothing was known in respect of 
5 the use of small molecule chemical compounds as inhibitors of the INK kinase path- 
way. 

Still a further aspect of the present invention consists in the actually novel sulfonamide 
derivatives of formula I, i.e. those sulfonamide derivatives according to formula I that 
have not been disclosed by the prior art Thereby, a total of 9 compounds have been dis- 

10 closed by the CEREP company (www.cerep.fr) in as far as they are mentioned in a 
company catalogue, without any medical indication, though. 
Generally, the compounds according to formula I of the CEREP company are only 
those wherein Ar 1 is 4-chlorophenyl and X is O and R 1 is H, At 2 is a thienyl group, 
while Y is a piperazino-, a 3-methyl piperazino-, a piperazino-3, 5-dione- or a piperi- 

15 dino group being substituted in the following way : 

• where Y is a piperazino group, L 1 is diphenylmethyl, benzo[l,3]dioxol-5-y]- 
methyl, 4-methoxy phenyl, 2-hydroxyethyl, methyl group, 4-chlorophenyl 
methyl, 

• where Y is a 3-methyl piperazino, L 1 is 4-chlorophenyl methyl, 

20 • where Y is a piperazino-3, 5-dione group, L 1 is 2-phenyi ethyl, and 

• where Y is a piperidino group, L 1 is H, and L 2 is 2-hydroxy ethyl. 
Compounds according to formula I that have been disclosed by the prior art together 
with a medical indication are those, wherein : 

• Y is a piperidino- or a pyrrolidino group being substituted at the p-^osition of 
25 said sulfonamide nitrogen by one R 6 = benzo[5, 6]cyclohepta[l, 2b]pyridine, or 

a benzo[5, 6]cyclohept (3,4) ene [1, 2b]pyridine, whereby Ar 1 is phenyl, Ar 2 is 
thienyl, X is oxygen, R ! is hydrogen; L 1 and L 2 are H and n is 1 for the treatment 
of proliferative diseases (WO 96/30017). 

• X is oxygen, R 1 is hydrogen and n is 1 , while Y is a piperazino group, whereby 
30 L 1 is a substituent that includes a phenyl being imperatively substituted by a 
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group -C(=NH)-NH 2 (benzamidine) or a protected form thereof to be used as 
factor XA inhibitors (WO 99/16751). 
• Two further compounds are rather incidentally disclosed in WO 97/45403 (i.e. 
2- { [2-(benzoylaminomethyl)-thiophene]-5-sulfonyl } - 1 ,2,3 ,5,6,7-hexahydro- 
5 N,N-dipropylcyanopent[f]isoindol-6-amine as selective dopamine D3 ligand) 

and in WO 97/30992 (i.e. N-[[5-[[7-cyano-l,2,3,54etrahydro-lKlH-imidazol-4- 
yl-methyl)-3-(phenylmethyl)-4H- 1 ,4-benzodiazepin-4-yl]sulfonyl]-2-thienyl] 
methyl] benzamide and its hydrochloride to be used for inhibiting farnesyl- 
protein transferase). 

10 • Finally, compounds of formula I wherein X is oxygen and Y is a 4-8 membered 
saturated cyclic alkyl containing one or two nitrogen atoms, said Y being impe- 
ratively substituted by an amido group (CO)N(R,R') at the alpha position of 
the sulfonamide nitrogen are disclosed within WO 98/ 53814. Said compounds 
are mentioned to be useful in the inhibition of cell adhesion. 

15 Hence, the entirely novel sulfonamide derivatives are those of the below set out general 
formula I whereby the above identified known compounds are excluded. 

Ar 1 —n — N — (CH 2 )— Ar— SO— Y 



X R 1 ! 

Still a further object of the present invention is a process for preparing the novel sul- 
famide derivatives according to formula I which have been set out above. 

20 The sulfonamide derivatives of this invention can be prepared from readily available 
starting materials using the following general methods and procedures. 
It will be appreciated that where typical or preferred experimental conditions (i.e., reac- 
tion temperatures, time, moles of reagents, solvents, etc.) are given, other experimental 
conditions can also be used unless otherwise stated. Optimum reaction conditions may 

25 vary with the particular reactants or solvent used, but such conditions can be determined 
by one skilled in the art by routine optimisation procedures. 

In a preferred method of synthesis, the sulfonamide derivatives of the invention are pre- 
pared by first coupling an amine of formula II: 

R 1 HN— (CH 2 )— Ar 2 n 
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where Ar 2 and R 1 are as defined above, with an acyl chloride of formula III: 

T 
o 



Ar 1 — p — CI 



m 

. where Ar 1 is as defined above, to provide an amide of formula IV: 

R 1 

Ar 1 — j] — N — (CH 2 )— Ar 2 

0 rv 

5 Amines of formula II are either known compounds or can be prepared from known 
compounds by conventional procedures. Preferred amines as starting materials include 
thien-2-yl-methylamine, furan-2-yl-methylamine, pyridyl-2-ylmethylamine and the like. 
The acyl chlorides of formula III are also commercially available or previously descri- 
bed compounds. Preferred acyl chlorides include 4-chlorobenzoyl chloride, 4-fluoroben- 

10 zoyl chloride, 4-trifluoromethylbenzoyl chloride and the like. If not known, the acid hal- 
ide can be prepared by reacting the corresponding carboxylic acid with an inorganic 
acid halide, such as thionyl chloride, phosphorus trichloride or oxalyl chloride under 
conventional conditions. 

Generally, this reaction is performed upon using about 1 to 5 molar equivalents of the 
15 inorganic acid halide or oxalyl chloride, either in pure form or in an inert solvent, such 
as carbon tetrachloride, at temperature in the range of about 0°C to about 80°C for about 
1 to about 48 hours. A catalyst, as ^TV-dimethylformamide, may also be used in this 
reaction. 

When an acyl halide is employed in the coupling reaction, it is typically reacted with 
20 amine II in the presence of a suitable base to scavenge the acid generated during the re- 
action. Suitable bases include, by way of example, triethylamine, diisopropylethyl- 
amine, N-methylmorpholine and the like. Alternatively, an excess of amine II may be 
used to scavenge the acid generated during the reaction. 

Alternatively, the carboxylic acid of compound III can be employed in the coupling re- 
25 action. The carboxylic acid of III are usually commercially available reagents or can be 
prepared by conventional procedures. 

The coupling reaction of carboxylic acid of III (i.e. the acyl chloride) is conducted upon 
using any conventional coupling reagent including, for example, carbodiimides such as 
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dicyclohexylcarbodiimide, N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide and other 
promoting agents, such as N, N-carbonyl-diimidazole or PyBOP. This reaction can be 
conducted with or without the use of well known additives such as AT-hydroxysuccin- 
imide, 1-hydroxybenzotriazole, etc. which are known to facilitate the coupling of car- 
5 boxylic acids and amines. 

The coupling reaction using either acid halide III or its carboxylic acid is preferably 
conducted at a temperature of from about 0°C to about 6°C for about 1 to about 24 
hours. Typically, the reaction is conducted in an inert aprotic polar solvent such as N,N- 
dimethylformamide, dichloromethane, chloroform, acetonitrile, tetrahydrofuran and the 
10 like using about 1 to about 5 molar equivalents of the amine based on the carboxylic 
acid or its acid halide. Upon completion of the reaction, the carboxamide IV is recov- 
ered by conventional methods including precipitation, chromatography, filtration, distil- 
lation and the like. 

The sulfonyl chorides of formula V necessary for the preparation of the sulfon- 
15 ylpiperidines or piperazines of formula I are prepared using conventional sulfonating 
methods: 

ArL lTt! — < CH 2>n— S0 2 CI 

o M 

v 

A preferred sulfonating reagent for use in this reaction is chlorosulfonic acid. Typically, 
the sulfonation reaction is performed by treating the carboxamide of formula (TV) with 

20 about 5 to about 1 0 molar equivalent of the sulfonating reagent in an inert solvent, such 
as dichloromethane, at a temperature ranging from about -70°C to about 50°C. Prefera- 
bly, the addition of chlorosulfonic acid takes place at -70°C and leads to the formation 
of the intermediate sulfonic acid. Increasing the temperature to 20°C allows the forma- 
tion of the sulfonyl chloride of formula V. 

25 According to a further preferred method of preparation notably in case that the above 
pointed out method leading to the preliminary synthesis of sulfonyl chloride of formula 
V is not applicable, the sulfonyl piperidines and piperazines of this invention are pre- 
pared by the following steps: 

• Protection of the amine function of compounds of formula II; 
30 • Chlorosulfonylation of the aromatic group; 

• Formation of the sulfonamide function; 
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• Deprotection of the protecting group; 

• Acylation of the above generated free amine; 

Amines of formula II are protected with a suitable protecting group of an amine moiety 
to provide intermediate of formula VI wherein P denotes the protecting group. 

P— N— (CH 2 ) n — Ar 2 

5 R VI 

Numerous protecting groups P of the amine function as well as their introduction and 
removal, are well described in T.W. Greene and G:M. Wuts, Protecting groups in Or- 
ganic Synthesis, Third Edition, Wiley, New York, 1998, and references cited therein. 
Preferred are protecting groups that are acids and bases stable and can be further re- 
10 moved by using metal transition complexes such as palladium complexes, for example* 
the allylcarbamate group (Alloc) or the N,N'-bisallyl group. Another preferred protect- 
ing group is the maleimide group which is stable in a all range of experimental condi- 
tions. 

The introduction of said groups can be performed by reacting the corresponding bisal- 
15 lylcarbonate anhydride or allylbromide or maleic anhydride in the presence of a base 
such as triethylamine, diisopropylethylamine, N-methylmorpholine and the like in an 
aprotic solvent such as N,N-dimethylformamide, dichloromethane, chloroform, acetoni- 
trile, tetrahydrofuran and the like at a temperature ranging from about 0°C to about 
80°C. 

20 Compounds of formula VI are then sulfonated using a conventional very mild sulfonat- 
ing procedure that allows the obtention of sulfonyl chloride of formula VII. 

P— N-(CH 2 )-Ar— S0 2 CI 

H VII 
Typically, protected amine VI is treated with a base such as n-butyllithium or tert-butyl- 
25 lithium under an inert atmosphere, in a polar aprotic solvent such as tetrahydrofuran, 
ether or dioxane at a temperature ranging from -70°C to 0°C during a time ranging from 
15 minutes to 4 hours. The so formed anion is then treated with SO2CI2 or most prefera- 
bly SO2 by bubbling the gas into the reaction mixture at a temperature ranging from - 
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70°C to 20°C during a time ranging from 5 minutes to 1 hour. The sulfonate obtained is 
then transformed "in situ" to the sulfonyl chloride of formula VII by contacting with N- 
chlorosuccinimide at a temperature ranging from 0 C to 70°C. 

The sulfonamide derivatives of formula I are then prepared from the corresponding 
above mentioned sulfonyl chloride V or VII, by reaction with a corresponding cyclic 
amine, e.g. either with a piperazine or piperidine derivative of the general formula VIII 
or EX. 




or a pyrrolidine, an azepan or a 1,4-diazepan of the below formulas 




whereby R , n L and L are as above defined. 

The above set out cyclic amines, notably those of formula VIII or IX are either com- 
mercially available compounds or compounds that can be prepared by known proce- 
dures. 

Typically, piperazines of type VIII can be prepared upon using conventional methods 
known by a person skilled in the art. 

For L 1 and/or L 2 = aryl, suitable methods of preparation are described in Tetrahedron 
Lett. 1996, 37, 8487-8488 and references cited therein. 

For L 1 and/or L 2 = aryl C r C 6 alkyl, a further preferred method is the reaction of the cor- 
responding piperazine or mono-TV-protected piperazine with compounds of formula X 
Aryl (CH 2 ) n X x 

wherein X is CI, Br, I, OTs, OMs 
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The reaction is generally conducted in the presence of a base such as triethylamine, di- 
isopropylethylamine, potassium carbonate and the like in solvent such as N,N-dimethyl- 
fbrmamide, dimethylsulfoxide, N-methylpyrrolidone, ethanol, acetonitrile at a tempera- 
ture from about 0° to about 1 00°C. 

5 For L 1 and/or L 2 = -C(S)-, a further preferred method is the conversion of compounds of 
type XI using the Lawesson's reagent which allows the transformation of an amide into 
a thioamide group as described in Bull. Soc.Chim. Belgium, 1978, 57, 229. 

/ \ 

hn n — n — Ar y' 

° XI 

The sulfonamides of formula I are readily prepared by contacting the sulfonyl chlorides 
10 V with an amine of formula VIII in the presence of a suitable base to scavenge the acid 
generated during the reaction. Suitable bases include, by way of examples, triethyl- 
amine, diisopropylethylamine, N-methylmorpholine and the like. The reaction is pref- 
erably conducted in solvent such as N,N-dimethyformamide, dimethylsulfoxide, N- 
methyl-pyrrolidone, ethanol, acetonitrile at a temperature from about 0° to about 100°C. 

15 Alternatively, the sulfonamide derivatives of formula . I are readily prepared from the 
corresponding sulfonyl chloride V or VII, by reaction with a piperidine of general for- 
mula IX. Piperidines of formula IX are either commercially available compounds or 
compounds that can be prepared by known procedures. Typically, piperidines of type 
IX can be prepared using conventional methods known by one skilled in the art and de- 

20 scribed by way of examples in J. Pharm. Sci. 1972, 67, 1316; J. Heterocyclic. Chem., 
1986, 25, 73; Tetrahedron Lett., 1996, 57, 1297, US 5106983, WO/9113872 and 
WO/9606609. 

Preferred methods of obtaining piperidines of formula IX are the following: 
For L 1 = H and L 2 = (CH2)n-Aryl wherein n = 0,1,2; addition of an organometallic spe- 
25 cies such as Ar 3 (CH2) n Li or Ar 3 (CH2) n MgBr on mono-protected 4-piperidone followed 
by reduction of the so-formed double bound which allows the formation of compounds 
of type IX. 
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For L 2 = -NR-(CH2)n-Aryl wherein n = 0,1,2, a preferred method is the reductive ami- 
nation of 4-piperidone with amines of type Aryl-(CH 2 )n-NR-H. 

A further preferred method in the case where n - 0 is a "Mitsunobu type" couplings be- 
tween an activated aniline of type XII with mono-N-protected 4-piperidol as described 
5 in Tetrahedron Lett. 1995, 36, 6373-6374. 



NO, 



15 



20 



cM-a- 



Ary! 



xn 



Deprotection of the sulfamino group is then carried out using thiophenol in the presence 
of potassium carbonate. 

For L 2 = -NR 3 'C(0)R 3 , -NR 3 'C(0)NR 3 'R 3 , NR 3 'S0 2 -R 3 , a preferred method of synthe- 
10 sis of compounds of formula DC is the reaction of commercially available N-BOC-4- 
aminopiperidine with respectively acyl chlorides, isocyanates and sulfonyl chloride un- 
der classical conditions very well known by one skilled in the art. 

When L 2 = -CO-Aryl, compounds of formula IX are readily prepared by contacting well 
chosen aromatic or heteroaromatic rings with intermediate of type XIII 




in the presence of a Lewis acid such as aluminum trichloride or titanium tetrachloride in 
a polar aprotic solvent such as dichloromethane. Intermediate XIII can be easily ob- 
tained by first acetylation of piperid-4-yl carboxylic acid and their formation of the acyl 
chloride by treatment with thionyl chloride. 

The sulfonamides of formula I are readily prepared by contacting the sulfonyl chloride 
V with an amine of formula IX in the presence of a suitable base to scavenge the acid 
generated during the reaction. Suitable bases include, by way of examples, triethyl- 
amine, diisopropylethylamine, N-methylmorpholine and the like. The reaction is pref- 



WO 01/23378 44 PCT/IBOO/01380 

erably conducted in solvent such as N,N-dimethyformamide, dimethylsulfoxide, N- 
methylpyrrolidone, ethanol, acetonitrile at a temperature from about 0° to about 100°C. 

The sulfonamides of formula XTV are readily prepared by contacting the sulfonyl chlo- 
5 ride VII with an amine of formula VIII or IX in the presence of a suitable base to scav- 
enge the acid generated during the reaction. Suitable bases include, by way of examples, 
triethylamine, diisopropylethylamine, N-methylmorpholine and the like. The reaction is 
preferably conducted in solvent such as N,N-dimethylformamide, dimethylsulfoxide, N- 
methylpyrrolidone, ethanol, acetonitrile at a temperature from about 0° to about 1 00°C. 
10 The use of sulfonyl chloride of type VII leads to amines that have to be deprotected us- 
ing well known methods by one skilled in the art to afford amine of general formula 
XIV 

R 1 HN— (CH 2 ) n — Ar 2 -SO r Y 



15 



wherein R 1 , Ar 2 , Y and n are as above defined. 



Derivatives of type XTV are then acylated according to described methods for the prepa- 
ration of amides by condensation of amines with acid chlorides or carboxylic acids in 
the prefered conditions described above leading to compounds of general formula I 
In the particular case of compounds of general formula I where Y represents a 
20 piperazine derivative, an alternative method of preparation which has also to be consid- 
ered as part of this invention, said method of preparation consisting in the condensation 
of a piperazine derivative of formula XV 



Ar 1 n N (CH 2 )- — Ar — SO— N 




* r1 XV 

with electrophiles L 1 which will be chosen depending on the nature of L 1 (see the above 
25 definition of L 1 , L 2 ). Procedures and methods to perform these types of condensation 
are well-known and have been well described on various synthesis of N-substituted 
piperazine derivatives. 
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If the above set out general synthetic methods are not applicable for obtaining com- 
pounds of formula I, suitable methods of preparation known by a person skilled in the 
art should be used. For example, when Ar 2 is phenyl, one should start from commer- 
cially available 4-cyanophenyl sulfonyl chloride and applies conventional methods 
5 known by a person skilled in the art to reach sulfonamide derivatives of formula L 
A final aspect of the present invention is related to the use of the compounds according 
to formula I for the modulation of the INK function, or signaling pathways, the use of 
said compounds for the preparation of pharmaceutical compositions for the modulation 
of the INK pathway as well as the formulations containing the active compounds ac- 
10 cording to formula I. Said modulation of the JNK pathway is viewed as a suitable ap- 
proach of treatment for various disorders. When employed as pharmaceuticals, the sul- 
fonamide derivatives of the present invention are typically administered in the form of a 
pharmaceutical composition. Hence, pharmaceutical compositions comprising a com- 
pound of formula I and a pharmaceutical^ acceptable carrier, diluent or excipient there- 
15 fore are also within fee scope of the present invention. A person skilled in the art is 
aware of a whole variety of such carrier, diluent or excipient compounds suitable to 
formulate a pharmaceutical composition. Also, the present invention provides com- 
pounds for use as a medicament In particular, the invention provides the compounds of 
formula I for use as JNK inhibitor, notably JNK2 and JNK3, for the treatment of disor- 
20 ders of the immune as well as the neuronal system of mammals, notably of humans, ei- 
ther alone or in combination with other medicaments. 

The compounds of the invention, together with a conventionally employed adjuvant, 
carrier, diluent or excipient may be placed into the form of pharmaceutical compositions 
and unit dosages thereof, and in such form may be employed as solids, such as tablets or 

25 filled capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules 
filled with the same, all for oral use, or in the form of sterile injectable solutions for par- 
enteral (including subcutaneous use). Such pharmaceutical compositions and unit dos- 
age forms thereof may comprise ingredients in conventional proportions, with or with- 
out additional active compounds or principles, and such unit dosage forms may contain 

30 any suitable effective amount of the active ingredient commensurate with the intended 
daily dosage range to be employed. 
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When employed as pharmaceuticals, the sulfonamides derivatives of this invention are 
typically administered in the form of a pharmaceutical composition. Such compositions 
can be prepared in a manner well known in the pharmaceutical art and comprise at least 
one active compound Generally, the compounds of this invention are administered in a 
5 pharmaceutical^ effective amount The amount of the compound actually administered 
will typically be determined by a physician, in the light of the relevant circumstances, 
lnoludrng-the-Gondition^to be t^ea tcd^ tfa e~ c hostiyi-fQii fo ? c> f a dTntm s f rp tT ^ i n^ tht/ ~ 3C t ual "~ curn - 
pound administered, the age, weight, and response of the individual patient, the severity 
of the patient's symptoms, and the like. 

10 The pharmaceutical compositions of these inventions can be administered by a variety 
of routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, 
and intranasal. Depending on the intended route of delivery, the compounds are prefera- 
bly formulated as either injectable or oral compositions. The compositions for oral ad- 
ministration can take the form of bulk liquid solutions or suspensions, or bulk powders. 
15 More commonly, however, the compositions are presented in unit dosage forms to fa- 
cilitate accurate dosing. The term "unit dosage forms" refers to physically discrete units 
suitable as unitary dosages for human subjects and other mammals, each unit containing 
a predetermined quantity of active material calculated to produce the desired therapeutic 
effect, in association with a suitable pharmaceutical excipient Typical unit dosage 
20 forms include prefilled, premeasured ampoules or syringes of the liquid compositions or 
pills, tablets, capsules or the like in the case of solid compositions. In such composi- 
tions, the sulfonamide compound is usually a minor component (Scorn about 0. 1 to about 
50% by weight or preferably from about 1 to about 40% by weight) with the remainder 
being various vehicles or carriers and processing aids helpful for forming the desired 
25 dosing form. 

Liquid forms suitable for oral administration may include a suitable aqueous or non- 
aqueous vehicle with buffers, suspending and dispensing agents, colorants, flavors and 
the like. Solid forms may include, for example, any of the following ingredients, or 
compounds of a similar nature: a binder such as microcrystalline cellulose, gum traga- 
30 canth or gelatine; an excipient such as starch or lactose, a disintegrating agent such as 
alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate; a glidant 
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such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a 
flavoring agent such as peppermint, methyl salicylate, or orange flavoring. 

Injectable compositions are typically based upon injectable sterile saline or phosphate- 
buffered saline or other injectable carriers known in the art. As above mentioned, the 
5 sulfonamide compound of formula I in such compositions is typically a minor compo- 
nent, frequently ranging between 0.05 to 1 0% by weight with the remainder being the 
injectable carrier and the like. 

The above described components for orally administered or injectable compositions are 
merely representative. Further materials as well as processing techniques and the like 

10 are set out in Part 8 of Remington *s Pharmaceutical Sciences, 1 7 th Edition, 1 985, Marck 
Publishing Company, Easton, Pennsylvania, which is incorporated herein be reference. 
The compounds of this invention can also be administered in sustained release forms or 
from sustained release drug delivery systems. A description of representative sustained 
release materials can also be found in the incorporated materials in Remington f s Phar- 

15 maceutical Sciences. 

In the following the present invention shall be illustrated by means of some examples 
which are not construed to be viewed as limiting the scope of the invention. 
Examples 
Protocol #1 

20 Example 1: Preparation o f 4-chloro^r5-fDiperarine-l-sulfonvlVthiophen-2-vl.- 
methvfl-benzamide 1 
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4-Chloro-A^thiophen-2-vlmethvl-benzamide la 

A solution of 4-chlorobenzoyl chloride (0.1 14 mol) in 50 mL dry CH2CI2 was added 
25 over 30 min to a stirred solution of 2-aminometbyi-thiophene (0. 137 mol) and *Pr 2 NEt 
(0.25 mol) in CH 2 C1 2 (200 mL) at 0°C. A white solid was formed and the reaction was 
allowed to warm to room temperature over 1 h. The mixture was diluted with 200 mL of 
CH 2 CI 2 , washed twice with HC1 aq. (0.1N) and dried over MgS0 4 . Evaporation of the 
solvents afforded 28 g (98%) of the title benzamide as a white solid: m.p. 153-54°C, l H 
30 NMR (CDCI3) 8 7.9 (d, J = 8.67 Hz, 2H), 7.58 (d, 8.67 Hz, 2H), 7.44 (dd, J= 3.77, 
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U 3 Hz, 1H), 722 (d, J= 527 Hz, IH), 7.16 (dd, 7- 339, 5J27 Hz, 1H), 6.62 (br d, 
1H), 4.98 (d, J= 5.65 Hz, 2H). 

5-f (ri-(4-Chlon)-DhenvlVmethanovlV chloride lb 

Chlorosulfonic acid (20.1 mL, 198 mmol) in CH 2 C1 2 (80 mL) was added dropwise to a 
5 solution of la (10 g, 40 mmol) in CH 2 C1 2 (500 mL) at -80°C. The mixture was allowed 
to reach room temperature in 5K. The reaction mixture was poured on ice and quickly 
extracted with CH 2 C1 2 . The organic layer was dried over MgS0 4 and the solvent was 
evaporated to dryness which afforded 8.8 g (63%) of desired sulfonyl chloride lb; mp 
133-35°C, ] H NMR (DMSO-</<5) 5 9.21 (t, J= 6.4 Hz, 1H), 7.87 (d, J= 8.67 Hz, 2H), 
10 7.53 (d, J = 8.67 Hz, 2H), 6.91 (d, 7= 3.39 Hz, 1H), 6.77 (d, J= 3.39 Hz, IH), 4.53 
(d,J=3.77Hz,2H). 

^Chloro-A^rS-fpiperazine-l -sulfonylVthiophen-2-vlmethvl%benzamide 1 
A solution of lb (1 g, 2.9 mmol) in 0.5 mL DMF and 2 mL CH 2 C1 2 was added slowly at 
0°C to piperazine (985 mg, 1 1 .4 mmol) in CH 2 C1 2 (1 1 mL). The reaction was stirred for 
15 2h while room temperature was reached. The reaction mixture was washed with sat. 
NaHC0 3 and dried over MgS0 4 . After evaporating the solvent 1.76 g (62%) of lc was 
isolated. J H NMR (DMSO-rftf) S 9.38 (t, J= 5.27 Hz, 1H), 7.90 (d, J= 8.67 Hz, 2H), 
7.56 (d, J = 8.67 Hz, 2H), 7.46 (d, 3.77 Hz, 1H), 7.18 (d, 7= 4.14 Hz, 1H), 4.67 
(d, J- 6.03 Hz, 2H), 2.66-2.84 (m, 8H). 

20 Example 2 : Preparation of 4-Chloro-N- f 54 4-f 3-Trifluoromethanesulfonvl- 
phenvlamino)-piperidine-l -sulfonvfl-thiophen-2-vlmethvl) -benzaniidg 7 
To a stirred solution of 4^(3-Trifluoromethanesulfonyl)-phen^ (580 
mg, 1 .88 mmol) and zPr 2 NEt (1.46 fil, 8.6 mmol) in CH 2 C1 2 (250 mL) was added lb 
(600 mg, 1.71 mmol) in DMF/CH 2 C1 2 (l:3,15mL). After 3 h die reaction mixture was 

25 washed with HC1 (0.1 N) and sat NaCl solution, and dried over MgSO* The solvent 
was evaporated and die residue was filtered through silica gel using cyclohex- 
ane/ethylacetate 1:1 as eluent 2 was isolated as white solid (840 mg, 79%)jnp.: 198- 
199°C. ] H NMR (DMSCW<5) S 9.38 (t, 7- 5.6 Hz, IH), 7.74 (d, 7= 8.6 Hz, 2H), 7.45- 
733 (m, 4H), 7.28 (d, J= IS Hz, 1H), 7.06 (d, 7= 3.8 Hz, IH), 7.02 (s, IH), 6.90 (d, J 

30 = 7.9 Hz, IH), 6.69 (t, J = 5.6 Hz, IH), 4.68 (d, 7- 5.6 Hz, 2H), 4.00 (s, b, Hz, IH), 
3.71 (d, J = 12.1 Hz, 2H), 3.32 (s, b, IH), 2.62 (dd, J = 12.1 Hz, 2.26 Hz, 2H), 2.1 1 (d, 
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J = 13.56 Hz, 2H), 1.65-1.48 (m, 2H). M/Z APCI: 622.2 (M+l), 620.1 (M-l). 
C24H23CIF3N3O5S3 Calc: C: 4634%. H: 3.73%. N: 6.75%. Found: C: 46.05%, H: 
3.84%, N: 6.69%. 



10 
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Alternatively 2 can be synthesised in a parallel solution phase approach. 
In a 4 mL Alltech® tube 1 eq. of amine is shaked with polymerbound NMM (4eq.) in 
1.2 mL CH2CI2/DMF. After 15 min 1 mL of a stock solution of lb in CH 2 C1 2 /DMF 
(1 .2eq.) is added and the reaction slurry is shaked. After 3h Aminomethyl Menyfield 
resin (0.4 eq) is added and the reaction is shaked overnight The solution is filtered off, 
the resins are washed 3 x with CH 2 C1 2 , and the solvents are evaporated at medium tem- 
perature in a Savant Speed Vac® Plus vacuum centrifuge for Ih. 
The following compounds were prepared on a parallel fashion according to the exam- 
ples described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples. \\ 



Exemple 


Name 


Rt HPLC 


Purity 


Gradient 
HPLC 


Mass 
M+1 


MassM 



3 


4-chloxo-N-{ {5-[(4^>yridin-2-ylpipcrazin-l -yl>- 
sulfoDyl]thicn-2-yl}mcthyl)ben7amide 


17.87 


97 


c 


477 


475 


4 


4^oro-N-[(5-{[4^4-fhiorobenzoy^ 
yllsulfbnyl } thia>2-yi)mctfayfibcnzamidc 


1533 


96.2 


b 






5 


4-chloro-N-{[5-( {4-{4-(trifluoromethyl)phenyl]- 
piperazin-l-yl}siilfonyl)thie^ 


15.82 


93 


b 


545 


543 


6 


4^oio-N^{54(4-{2-nitrophe^ 
yl)sulfon>i]tton-2>yl>methy3)ben7amide 


14.43 


99 


b 


521 


519 


7 


4-chIoro-N-{ {5^(4-{4^trophenyl}piperazm-l- 
yI)sulfbnynthien-2-yl} mctbyi)bcnzamide 


13.99 


93J 


b 


522 


520 


8 


4-chloro-N-{(5- { [4^2-furoyl)piperazm- 1 - 
ynsulfonyl} ttiiei^2-yl)metb>dTbcnzainidc 


11.76 


82 


b 


494 


492 


9 


4-cMoro-N-{(5- { [4^4-hydroxyphenyl)piperazin- 1 - 
yl]sulfoDyl}tluen-2-yl)methyI|beiizamide 


11.98 


78 


b 


492 


490 


10 


4-chloro-N-[(5- { [4-{2-oxo-2-pyrroiidin- 1 - 
ylethyl)piperazm- 1 -yljsulfonyl} thien-2- 
yl)metbyl]benzanride 


11.05 


90 


b 


511 


509 


11 


4<hloio-N^(5-{[4^ 

3iperazu>-l-y]]sulfoiiyl}tfc^ 

senzannde 


10.44 


89 


b 


527 


525 



1 HPLC conditions: C8 Symmetry a-MeCN, 0.09%TFA, 0 to 100% (lOmin) 

HPLC conditions: C18 b-MeCN, 0.09%TFA, 0 to 100% (20mm), c- MeCN, 0.09%TFA, 0 to 100% 
(30min). 

2 Mass spectrum APCI 
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12 


a „L1«-» XT f/C fr.4 * T * i .i _ .m% . • .. . _ • t 

4-ctloro-N-[(5- { [4^ynain^yhnetbyl)piperazin- 1 
yllsulfonyl}thicn-2-ylWthyl1ben2ainide 


11.62 


89 


b 


491 


489 


13 


4-ciuoro-N-[(>-{ l^z-tlueiw-yletnyljpipeTazni- 1 • 
yllsulfonyl} thien-2-yl)methyrib^aTm'Hp 


14.58 


90 


b 


510 


508 


14 


4-cnloro-N-[(5- { [4-(3 ,>-aimethoxyphenyl)piperazm 
l-yI]siilfonyl}thien-2-yl)melhyllbcnzaixiide 


14.04 


93 


b 


536 


534 


15 


4-cWoro-N-[(5- { [4^cycioncxyimctbyl)pjperazni- 1 - 
yllsulfonyl} thicn-2-yl)methyr|bcnzamide 


17J7 


88 


b 


496 


494 


16 


4-cnloro~N-[(5- { [4-{2 -methoxypheny l)piperaziD- 1 - 
yllsulfonyl } Aicn-2-vl)methvribeiizamide 


14J9 


88 


b 


506 


504 


17 


N^{54(4-betizylpiperazm-l^ 
yl } mettiyi)-4<hlorobenzaiinde 


14.75 


82 


I b 


490 


488 

J "TOO 


18 


4^oro-N-[(5-{[4^2-phenyle%l)pipciazin-l - 
yllsulfonyl}&ien-2-yl)methvl]bcii2amde 


10.27 


93 


b 


504 


502 


19 


4-chloro-N-[(5- { [4-<4-fluorobcn2yi)pipera2in- 1 - 
yl]sulfo7iyl}thien-2-yl)^ 


14.82 


91 


b 


508 


1 506 


20 


4-chloro-N-{(5- { [4-{2-cyanophenyl)pq>era2ii> J « 
yll sul fonyl } thiei>2-y!)methvllbciizamide 


14.14 


o t 


1 




I AQQ ■ 


21 


4-chloro-N- {[5-< {4^4-chlon>-3-(trifluoTOiiiethyl>' 
phenyl]pipeiaziiyl-yl}si^^ 


16.49 


94 


b 


578.5 


576.5 


22 


4-chloro-N-[(5- {[4^3-piperidin- 1 -ylpropyl> 

pq}era2ixi-l-yl]sulfonyl}thien-2-yl>ncthyI]- 

benzamide 


7.87 


95 


b 


525 


523 


23 


4-chloro-N-( { 5~{(4- { 4-chloro-2-mtrophenyl} - 
pipciazm-1 -yl)sulfcmyI]t±iien-2- 
yUmethyDbenzaniide 


15J8 


99 


b 


555.5 


553.4 


24 


4-cMon>-N^(5-{[4^6-mem^ 

1 -yllsulfonyl} thiei^2-yl)n)etbyl1benzamide 


9.3 


91 




AO l 


*toy 


25 


4-chloro-N-{ {5-[(4-bydroxy ^phenylpipeiidin-. 1 - 
y])sulfonylltiiiciH2-yl}inetliyl)bai7amidr 


12.84 


94 


b 






26 


N-( {5-[(4-benzoylprperidii>l -yl)sulfonyl]tbien-2- 
yl} methylM^Worobenzanude 


14J5 


90 


b 


503 


501 


27 


4^hloro-N^(5-{[4^2^xo-23-dihydro-lH- 
benzimidazoU 1 -yl)piperidin- 1 -yl]sulfonyl} thien-2- 
yI)methyl]brn7aTTriHr 


12.22 


93 


b 


531 


529 


28 


N-( |>t(4-Denzyqpipeiidin-l -yl)sulfonyl]tluen-2- 
yl } metbylH^orobaizainide 


16.03 


93 


b 


489 


487 




<HCfiiOTo-N -V { >[(4-oxo*l -pncnyH wnazaspiro- 
[4.51dec^yl)sulfonylltInen^^^ 


13.14 


89 


b 


545 


543 


30 ] 
1 


*-caiuro-iN-^[>-^ ^ ^[Z^memy lani nno j-z-oxoetnyij* 

>iperaziT>l-yl}sulfonyl)tbicn-2-yl]inethyl}- 

)cnzamide 


9.86 


97 


b 


547 


545 


31 i 
I 


♦"uuuiu-n- u-^l i*r-%nyuiuxy\uipnenyi jiocinyiy' 

)ipcridin-l-yl}sulfcmyl)tluen-2-ylJinethyl}- 

rcnzamidc 


1536 


96 


b 


581 


579 


i 

31 1 


h-tiuuxw-n-^^ \ ^ *^->-cyaDopyraZiD-z -y i/pipenizm- 
-ynsulfcmyl}thien-2-yl)metfayllbeiJzaii^ 


13.06 


86 


b 


503 


501 


- ! 


k:ldoro^N^{5^(4-{5Hiitropyridin-2-yl}p^crazn^ 
-yl)sulfonyllthici>2-yl} methyl)bcnzamide 


13.76 


76 


b 


522 


520 


4 

34 p 

y 


-chloro-N-{[5-{ {4-[3^oro-5^trifluorometbyl}- 
yridiiH2-yll^pera2iTi-l-yl}$ulfonyl)tbic^ 
llmetbyl } benzamide 


16J2 


90 


b 


579.5 


577.6 


4 

35 y 
b 


<Moro-N-{[5^{4^5^trifli^ 

Opipcrazin-l -yl}sulfbnyl)tmen-2-yl]mcdiyl}. 

enzamide 


14.88 


80 


b 


545 


543 


36 4 


-chloro-N- [\S-{{ 4>fMtrifluorometby])pyridin-2- 14.63 


95 


b 


545 


543 
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1 vlloioerazin- 1 -vl 1 siilfonvnthif*n-9..vl"lTT>ptlvvl 1 - 
1 jbenzamidc 












| 3 ^ |4-chloro-N-[(5- { [4-(2 t 4-difluorobcnzoyl)piperidiD- 
1 1 1 - vll sulfon vl \ thien-2-vl hnethvITbenMrrride 


14.72 


95 


b 


539 


537 


I 1 methyl 5- {4-[(5- { [(4-chlorobcnzoyl)amiiio]- 

| 38 1 memyl} mien-2-yl)sulfoDyI]piperazm- 1 -yi} -7- 

1 1 (trifiiioroniethvl Vthienofa 2-blnvri -mrhn-rvl a t 


16.13 


93 


b 


659 


657 


1 jcthyl 2-{4-[(5-{[(4^orobenzoyl)ainino]iriethyl}- 
1 [methylnicotinate 




CO 

oy 


0 


coo 

588 


586 


4-cMon>-N-{[5-{{4-[5-^ 
1 •* v | auiuiuypjfuuiii-x*yi jpxpczazxzr' i -yi/ simony i /LD1 en-2- 
yl)mcthyl}benzamide 




85 


b 


588 


586 


4^on>-N-{[5-({4-[6-methyl-2^^ 
i *• a j quiiiniin-H-yj jpipcraziih i -yi j siiiiony 1) Uuen-2 - 
i yl]methyl}bcnzamide 


15.88 


96 


b 


609 


607 


42 tert4rotyl4-[(5-{[(4-cM^^ 
1 mem yj j inien-z-yi jsuiionyijpipcrazine* l -carboxy late 


14.04 


94 


b 


500 


498 


I 2-{4-[(5-{[(4^orobenzoyl)amino]metbyl} tbien-2- 
43 yl)sulfonylh>q)crazm- 1 -yl}-o*-ethyl-5-oxo-5,8- 
ainydropyndo|2,3^]pynmj acid 


12.9 


73 


b 


617 


615 


1 |7-{4.[(5-{[(4^hloiobcnzoyl)aimDo]inethyI}tW 

44 i yl)sulfonyI]piperazm- 1 -yl } -1 -emyl^fluoro-4-oxo- 
1 J i ,4-ainyoroi l ,5 Jnapnmynaine-3-carboxylic acid 


13.05 


87 


b 


634 


632 


I |7-{4-[(5«{[(4^oK)bc^oyl)ammo]metliyl}thien-2- 
1 ^3 i yi^siuionyijpiperazin- 1 -yl/- 1 -etnyl-o-uuoro-4-oxo- 
I 1 1 ,4niihydroqumoliiic-3-caiboxylic acid 


13.1 


96 


b 


633 


631 


4-cMoro-N-[(5-{[4^23-di^^ 
j *o j y lcarDonyi/pipcxazm- 1 -yl J sultonyl ) tnien-2- 
i jyl)mcthyI]ben7anTide 


133 


95 




562 


560 


i i *+-tmurt>-iN- \ \>\ \^tv.xjc^>*pncny tprop-z-enyl j- 

47 pjpciazin.I-yI}sultoyI)toii-2-yl]mc4yl}- 
I Ibenzamide 


10.65 


93 


b 


516 


514 


1 48 l 4 "^ 010 -^-^- {[4-<3-phenylpropyl)p^3crazin-l - 
|yl]sulfonyl }thien-2-yl)metiiyllbenzaniide 


10.61 


97 


b 


518 


516 


|4-chioTo-N-[(5-{[4^3/*>ti^^ 
49 jpiperazm- 1 -yljsulfonyi} thien-2-y Omeftyl]- 


13.16 


90 


b 


566 


564 


50 N ^(M[4^4-tert-buty^ 

Isulfonyl} miei>.2-yl)nicAyI}-4-cMort>bp^aT T1 i<i^ 


11.81 


95 


b 


546 


544 


51 


J4-chloio-N-[(5-{[4^4-fluo^ 
yl]sulfonYl}thieii-2-Yl)^^ 


14.93 


90 


b 


494 


492 


| 52 


4-chloro-N-{(5- {[4-(2-hydroxyphciiyI)piperazm-l - 
yflsulfbnyl} tbicn-2-yl)inelhyr[benzainidc 


12.1 


93 


b 


492 


490 


53 


4-chloro-N- {[5-{ {4^4-{trifliicTOmethyl)pyridm.2- 

yI]p^peiazm-l-yl}sulfonyl)thien-2- 

yl]methyl Jbenzamide 


14.42 


91 


b 


545 




54 


4-chlon>-N-[(5- { [4-{5^yanopyridm-2-yl)piperazin- 
1 -yl]sulfonyl}thicih»2-yl)inetbyIlbenzamide 


1.3.13 




D 


502 


500 


55 


tert-butyl H(5-{f(4^oroboi2oyi)aiiiino> 
methyl} tbicii-2*>i)sulfonyI]pipcridin^ylcarbamate 


13.77 


98 


b 


514 


512 


56 


4-chloro-N-< { 5-[(4-phenylpiperazm- 1 -yl)sulfonyl]- 
thien-2-yl}me&yDben2amidc 


14.18 


94 


b 


476 


474 


57 


4-chloro-N- { [5^iperidn> 1 -y Isulfonyl) thien-2 - 
yl]incthyl}ben2ainide 


13.13 


96 


b 


399 


397 


58 


4<Moro-N-[(5-{[4-< 1 -naphtbyl)piperaziD-l- 
Kl]sulfonyHthien-2-yl)methyI]bcn2aniide 


16.38 


75 


> i 


526 


524 
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59 


4-cbloro-N-[(5- {l4-(3,4-d2chlorophenyl)piperaziD- 1 
yllsulfonyl } tbicn-2-yI)metbyilben2aiuide 


" 16.48 


1 81 


b 


545 


543 




4^oro-N-{[5^{4-[3^trifl^ 

piperazm- 1 -yi j suiionyi; tnien-Z-yl Jmetnyl J - 

benzamide 


15.86 


93 


b 


544 


542 


61 


4-ctdoro-N- {J -nyan)xy-443^tiifluoromcthyl)- 
phenyl]pipeiidin- 1 -yl} sulfonyl)tiiien.2-yl]methyl} - 
benz&mide 


J 14.79 


95 


b 


559 


557 


62 


4-cnioro-lN-[( >- { [4-( 2-metnylphrnyl)piperazij> 1 - 
yllsulfonyl } thieo-2-yl)methyITbenzainMe 


15.64 


79 


b 


490 


488 


63 


N-[(5-{[(lR,4R)-5-benzyl.2>diazabicyclo[2^1> 
bept-2-yl]sulfonyl} thien-2-yl)methyl]-4-chloro- 
bcnzamidc 


9.51 


97 


b 


502 


500 


64 


N-[(5- { [4-(bcnzyloxy)pipcndu>l -yljsulfonyl) thien- 
2-yi)metbyl]-4^hlorobcn2arnide 


15.08 


93 


b 


505 


503 


65 


4-chlon>-N-{(5-{[4^2^or^ 

oxazcpin-1 1 -yOpiperazin- 1 -yl]sulfonyl } thien-2- 

yl)methyl}benzamide 


12.86 


94 


b 


627.5 


625.6 


66 


N^4^hlort^henyl)-2<5-{[4^2^xcH2^^ydn>. 
1 H-benzimidazo]- 1 -yl)pipcridij>l -yI]sulfonyl} thien- 
2-yl)acetamide 


12.76 


84 


b 


531 


529 


67 


4-chloio-N-( {5-[(4-hydroxypiperidin- 1 -yl)sulfony 1]- 
thien-2-yl }roetfayl)benzanxfde 


1 10 35 


yj 


1 


A 1 < 


A 1 1 1 

413 I 


68 


N-[(5- {[4-{4-acetylphcnyl)piperazii^ 1 -yljsulfonyl} - 
thiej>2-yl)mcthyl>4-chioroten2flmide 


| 13.15 


96 




518 


516 


69 


4~chloro-N«[(5- { [4^3,5-diddonjpyridij>4-y 1)- 
piperazin- 1 -yljsulfonyl) thien-2-yl)inethylJ- 
benzaxxride 


13.89 


92 


' b 


546 


544 


70 


4K±loro-N-[(5-{[4^3-roetho«yphenyl)pipera2ii)-l - 
yI]sulfonyl}thicn'2-yl)methyI1beiizaxnide 


14.24 


89 


b 


506 


504 


71 


N H { 5-[(4-bcnzyl-4-hydroxypipendii> l - 
yI)sulfony!lthieD-2-yl}m^ ] 


13.72 


92 


b 


505 


503 j 


72 


N_ UM {4^(2-ten-outy]-lH-iiMiol-5-yl)aiiiino]* 
piperidin- 1 -yl} sulfonyl)tJucxH2-yi]metiiyl}^ J 
chlorobenzamide 


11.55 


97 


b 


585 


583 


73 


4^on>-N-{[5-({4^(phenyi^^ 

i -yi j siuionyi juiicn-x-y i jxnetnyi } Denzamj de ] 


12.61 


88 


b 


532 


530 


74 


4^hloro-N-[(5-{[4^tetra^ 

MPggagMV 1 - vflqilfifWvl \ tKi^W-? \jlYrrvAtkvrn I 

>eicanride 1 


10.87 


94 


b 


498 


496 j 


75 


I -yllsulfonyi } tiuei>2-yl)mc^I]benzamidc 


14.93 


95 


b 


511 


509 


i 

76 


1-chlorO-N-rf 5* ( r4-M-eh 1 nmnhMi vl>nTTM*rn , yi 1 i 

^Isulfonyl } lhien-2 -yi)methyllb«izamidc | 


15.49 


91 1 


b 


510 


508 J 


77 


{[4-{2H-l ^-benzotriazo^2-yi)piperidij> 1 - 


6.57 


89 


a 


516 


514 I 


78 4 

> 


k±Joro-N-[(5-{[4^4^hloroboi2oy])pipcridii^ | 
flsiiJfonyl}tiuen-2-yl)^^ | 


6.99 


92.1 


b 


537 


535 J 


- y 


-chlorp-N -< { 5-{(4-phenoxypiperidin- 1 - 
l)sulfoiiiiltiiicii-2-yI} meth^benaamide 


6.81 


72 


a 


491 


489 


• J 


J- { [5-( {4-{bcnzyl(mcfiiyl)aimnolpiperidi^ - I 
l}suJfonyl)thien-2-yI)nithyl}^Morobenzamide J 


4.93 


93.3 


a 


518 


516 j 


4 

81 p 

y 


K^oro-N-{[5^{4-[3-(2,4-dichlorophenyl>.lH- | 
yrazol-5-ylJpi^ridin- J -yl } suifony l)thiei>-2- 
!]znethyl}ben2aixiide 


6.89 


92.6 


a 


609 


607 j 


4- 


■chloro-N-[(5-{[4-(5-thien-2.yl-lH-pyrazol-3- 
)piperidin- 1 -yI]sulfonyl } thien-2- _J_ 


5.93 


93.8 


a 


547 


545 
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yl)methyl]benzamide 












83 


4-chlaro-N-IY 5- H4-( 23.4.5 6-nentamethvI>v»ritrrtvi\„ 

piperid^l-yl]sulfonyl}thicn-2-yl)mcthy]J- 
benzamide 


7.48 


90.6 


a 


573 


571 


84 


4-chloro-N-ff 5- f f4-fDhenvlacetv]M 4-dift?pnan-t. 
yllsulfonyl) thien-2-yI)methyI]benzamide 


5.83 


94J 


a 


532 


530 


85 


4-chloro-N- i ISA f 4-f 5-f 4-methoxvnhmi vl \. i w_ 

P)razolO-yI]prperidm r l^ 

yljmethyl} b«i*ami(l? 


5.72 


92.7 


a 


571 


-499 


86 


N-( {5-[(4-anilinopiperidia-l -yl)sulfonyl]thien-2- 
yl} mediylM-chlorobcnzamide 


4.84 


91 


a 


490 


488 


87 


4-chloro-N-[(5-{[4-(3i)henyl-l^ > 4-thiadiazol-5- 
yl)piperazin- 1 -yljsulfonyl} thien-2-yl)methyl]- 
benzarrride 


6.76 


98.7 


a 


560 


558 


88 


4^oro-N4(5- {[4-{2-phenylethyI)piperidiD- 1 - 
yl]sulfonyl) thien-2-yl)methyl]benzamide 


7.62 


99 


a 


503 


501 


89 


4K±3oro-N^{5-[(4-hcptylpipcra2m-l- 
yl)sulfonyl]thicn-2-^>inetl^l)beiizainide 


5.29 


99.1 


a 


498 


496 


* ; 


*-ch!oro-N-{ { 5-[(4-octylpiperazin- 1 -y])sulfonyl]- 
&en~2-yl}methy])benzarnide * 


5.59 


97.8 


a 


512 


510 



Example 91: Prepara tion of N-rfS-fr^lH-l^-g-henzotriazol-l-vl-toiperidin-l- 
vnsulfonvnthien-2-vl)methvn-4-cMorobenzamide 91 

5 4^1.ff-1.2.3-beazotriazol-l-v1)piperidinixim trifluoroacetate. 91a 

To a solution ofBoc-4-hydroxy-piperdine (201 mg, 1 mmol), Benzotriazole (238mg, 2 
mmol) and Triphenyiphosphine (523 mg, 2 mmol) in 15 mL THF was added a solution 
of Diethylazodicarboxylate (326 ul, 2 mmol) in 1 0 mL THF. The yellow solution was 
stirred overnight, the solvent was evaporated to dryness and the crude residue was 
10 eluted on silica gel (AcOEt/cycIohexane 7:3). The fractions were isolated containing the 
1 - and 2-regjosiomers. 

Fraction 1 contained the 2-benzotriazole-piperdine isomer (250mg, 82%). ! H NMR 
(CDQ 3 ) 57.84 (m, 2H), 7.38 (m, 2H), 4.90 (quinL, J= 6.8 Hz.), 4.20 (m, 2H), 3.09 (ra, 
2H), 2.27 (m, 4H), 1.68 (s, 9H). M/Z APd: 303.2 (M+l), 247 (M-Wyl+1), 203 (M- 
15 Boc+1). 

Fraction 2 contained the l-benzotriazole-piperidine isomer (50 mg, 16%): l H NMR 
(CDCI3) 58.06 (d, J - 8.3 Hz., 1H), 7.92 (d, J = 8.3 Hz, 1H), 7.58 (t, J= 8.3 Hz.), 7.42 
(t, J= 8.3 Hz.), 5.25 (m, 1H), 3.52 (m, 2H), 3.20 (m, 2H), 2.55-2.25 (m, 4H), 1.66 (s, 
9H). M/ZAPCI: 303.2 (M+l), 247 (M-'butyl+I), 203 (M-Boc+1). 
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91a (250 mg, 0.82 mmol) was dissolved in 5 mL CH 2 C1 2 . lmL of TFA was added 
dropwise and the solution was stirred for 3h. The solvents were evaporated to dryness 
and the oily residue was precipitated with diethylether to give 240 mg (95%) of XXI: 
l H NMR (DMSCW6) 59.10 (b, m, 1H), 8.72 (b, m, 1H), 8.07 (d, 7- 8.3 Hz., 1H), 7.96 
5 (d, J = 8.3 Hz, 1H), 7.55 (t, J = 83 Hz.), 7.40 (t, J = 8.3 Hz.), 525 (m, 1H), 3.52 (m, 
2H), 320 (m, 2H), 2.55-2.25 (m, 4H), M/Z APCI: 2032 (M+1). 

N-ff5-(r4-nH-12.3-benzotria^^ 
chlorobenzamide 91 

91 was synthesised according to the protocol for the synthesis of 2. After flash chroma- 
10 tography the main fractions were recrystallized from C^Cb/Cyclohexane. Isolated 
yield: 3.1 g (71%). mp.: 174-175°C. ! H NMR (DMSO-</<5) 8 9.41 (t, J- 6.0 Hz, 1H), 
8.03 (d, J= 7.9 Hz, 1H), 7.91 (d, 8.7 Hz, 2H), 7.87 (d, J= 8.7 Hz, 1H), 7.61- 
7.54 (m, 3H), 7.52 (t, 7- 8.3 Hz, 1H), 7.39 (t, J= 8.3 Hz, 1H), 7.23 (d,J= 3.77 Hz, 
1H), ), 5.01 (m, 1H), 4.70 (d, J= 5.6 Hz, 2H), 3.78 (d, /= 10.6 Hz, 2H), 2.80-2.64 (m, 
15 2H), 2.34-2.17 (m, 4H). M/Z APCI: 5162 (M+1), 514.1 (M-l). Ca^CINsCbSz Calc: 
C: 53.53%. H: 4.30%. N: 13.57%. Found: C: 52.74%, H: 429%, N: 1326%. 



Alternatively 3 can be synthesised in a parallel solution phase approach using the proto- 
col applied for 2. 

20 The following compounds were prepared on a parallel fashion according to the exam- 
ples described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples 



25 



Excsnple 


Name 


Rt HPLC 


- Gradient 
** n * HPLC 


Mass 
M+1 


Mass M 




92 


2-(5-{(4-{lH-l^ T 3-beiizotriazol-l-yl)piperidin-l- 

yl}sulfonyl}thien-2-yl)-N^4-chlorophem 

acetamide 


637 


91 


a 


516 


514 


93 


2- { 1 -[(5- { [(4-chlorobcn2oyi)ainino]nicthyl } thien-2- 
yl)sulfonyl]piperidiih4-yI}-2H-l^^-benzotriazole- 
5-carboxylic acid 


5.62 


100 


a 






94 


4-chlon>-N-[(5- {[4^5-chJoro- 1 H- 1 ,2,3-benzotriazol- 
1 -yi)piperidin- 1 -yljsulfonyl } thien-2- 
vl)methyl]bcnzamide 


6.46 


99 


a 


550 


548 


95 


methyl l-{l-f(5-{f(4^hlorobeii2oyl)ainiiK>liriethvJ}- 


6.19 


83.7 


a 


574 | 572 



WO 01/23378 PCT/IB00/01380 

55 





thien^-yOsulfonylJpiperidm-^yll.lH-l^- 
benzotriazole-5-carboxylate 












96 


methyl l-{l-[(5-{[(4^hlorobenzoyi)amino]methyl}. 

thicn-2-yI)sulfonyl]piperidm^yl}-l//.l^ 

benzotriazole-6-carboxylate 


6.18 


90.5 


a 


574 


572 


97 


methyl 2-{l-[(5-{K4^arobej^ 
thira-2-yl)sulfonyllpiperidm-4-y] } -2H- 1 »2> 
benzotriazoIe-5-caiboxylate 


631 


94.5 


a 


574 


572 


98 


4^moro-N-[(5-{[4^6^hloro-lH-U3-ben2»triazol. 
l-ytyp^eridin-l-yl]:^ 


6.53 


96 


3 


550 


548 


99 


4^Moro*N-{[5^{4^mflu^ 
benzotriazol-l-yljp^eiidin-1^ 
yl]methyl}benzamide 


6.85 


943 


a 


JO*t 


3 ox 


100 


N-[f5- { [4-(7-aza- 1 H-hpn:riTniHa™L 1 -y1)p^pTiifn-l - 

yl]sulfonyI } thien-2-vDmethy] M-chlorobenzamide 


43 


97.6 


a 


0 


514 


101 


1 - { 1 -[(5- { t(4^Worobcn2oyl)anniM)]inethyI} tbien-2- 

yl)sulfony]]piperidin^ 

5-carboxylic acid 


5.46 


953 


a 


0 


0 


102 


l-{l-[(5- {[(4n:hlorobenzoyl)amiiu)]methyl}tMeii-2- 
yI)sulfonyl]piperidin^yl}-lH-1^3-beiizotria2oIe- 
6-carboxylic acid 


5.36 


97.9 


a 


0 


0 


103 


N-[(5- {[4^2Hmjino-9H^urm-9-yl)piperi(^ - 
y l]sulfonyl} thien-2-yl)inethyl]^hlorobciS2amide 


4.07 


94.6 


a 


532 


530 


104 


4-chlon>-N-r(5- { f4^9H-purin-9-Yl)DiDeridin- 1 - 
yI1siUfoiryl>tMen-2-y])methynbeii2anude 


4.67 


98.4 


a 


517 


515 


105 


^r(5-{f4^6-amiiio-9H-DUiin-9-vlk>iDeridiii->l- 
yllsulfonyl} thien-2-y])metbylH-clJorobeiizainide 


4.15 


91.7 


a 


532 


530 


106 : 


*-chloro-N-( {5-[(4- { 6-nitrc-lH«-bcnzimidazoH - 

^}pipcridm-l-yl)sulfonyl]thien-2. 

rl}methyl)benzamide 


531 


67 


a 


0 


558 


107 3 

t 


U:hloro-N^{5^(4-{5-nitn>-lH«bazzimidazol-l- 

<l}pipcridm-l-yl)sulfo^^ 

icozaoodc 


5.46 


86.6 


a 


560 


558 


108 \ 


l-di)orD-N-[(5-{[4^2H-l^tri^ 
-yllsulfonyl) thien-2-yl)methylTbciizamide 


5.77 


96.8 


a 


466 


464 


109 


H(5-{[4^1H^n7^ida7^1.y])pq^dm>l- 
f)siilfony])thien-2-Yi)me^^ 


4.43 


99 


a 


515 


513 



Example 110: Preparation o f 4^hloro>N-/r5^f4-r3^r Q pvlanilinolDiperidin>U 
vUsulfoDvnt hien-2-vl1methvnben2amide 110 



4-{3-propyIaniIino)piperidine triflu or o acetate salt, 110b 
5 Boc-piperidin-4-one (2.5g, 12.5 mmol) and 3-propylaniline hydrochloride (2.15g, 12.5 
mmol) and 2.1 mL DIEA were stirred in 15 mL DCE for lh. To this solution acetic acid 
(750ul, 12.5mmol) and sodium triacetoxyborohydride (3.72g, I7.6mmol) were added 
and the solution was stirred overnight under Ar. The reaction mixture was diluted with 
diethylether, and 12mL of NaOH (2N) were added (pH9-10). The organic phase was 
10 washed twice with brine and dried over MgS0 4 . The crude was purified by flash chro- 
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matography on silica gel using petroleum ether/EtOAc 7:1 as eluant. 3.7 g (94%) of 
pure 1 1 0a were isolated as a colorless solid. *H NMR (DMSO-Jd) S 6.93 (t, 7 = 7.7, 
1H), 6.31-6.39 (m, 3H), 531 (d, J= 8.2, 1H), 3.84 (d, J= 13.2 Hz, 2H), 3.33 (m, 1H.), 
2.89 (m, 2H), 2.39 (t,7= 7.7 Hz, 2H), 1.84 (dJ = 1 1.3 Hz, 2H), 1.55 (m, 2H), 1.51 (s, 
5 9H), 1 .20 (m, 2H), 0.86 (t, J= 7 J Hz, 3H), M/Z ESI: 3 1 9.2 (M+l). 

110a (1.5 g, 4.71 mmol) was dissolved in 20 mL CH 2 C1 2 . 5 mL of TFA were added 
drop wise and the solution was stirred for 3h. The solvents were evaporated to dryness 
and the oily residue was precipitated with diethylether to give 1 .45 g (92%) of 1 1 0b. 
'H NMR (DMSO-rf<5) £8.59 (m, 2H), 7.00 (t, 7= 7.7, 1H), 6.44-6.50 (m, 3H), 3.51 (m, 
10 1H), 3.27 (m,2H), 3.00 (m,2H), 2.42 (t,J= 7.7 Hz, 2H), 2.00 (dJ= 11.3 Hz, 2H), 
1.57-1.47 (m, 4H), 0.87 (t, J= 73 Hz, 3H), M/Z ESI: 219.2 (M+l). 

4-chloro-N-fr5-ff4-r3-propvl anilinolDiDeridin-l-vllsulfonvnthien-2-vl1m 
benzamide 110 

15 110 was synthestsed according to the protocol for the synthesis of 2. After flash chro- 
matography the main fractions were recrystallized from CHjCfc/Cyclohexane. Isolated 
yield: 430 mg (56%). mp.: 169-1 70°C. 'H NMR (DMSOrfd) 6 9.36 (t, J= 5.8 Hz, 
1H), 7.89 (d, J= 8.7 Hz, 2H), 7 36 (d, ./= 8.7 Hz, 2H), 7.47 (d, J= 3.8 Hz, 1H), 
7.19 (d, 3.8 Hz, 1H), 6.90 (t,7= 7.5 Hz, 1H), 6.49-6.42 (m, 3H), 5.33 (d, J= 7.9 Hz, 

20 1H), 4.68 (d, 5.6 Hz, 2H), 3.51 (d, 7= 1 1.7 Hz, 2H), 3.29 (m, 1H), 2.55 (t, J = 1 0.5 
Hz, 2H), 2.36 (t, 7= 7.3 Hz, 2H), 1.97 (d, J= 10.9 Hz, 2H). 1.56-1.37 (m, 4H), 0.84 (t, y 
= 7.3 Hz, 3H). M/Z APCL 53Z2 (M+l), 530.1 (M-l). CjsHsoCINaQA Calc: C: 
58.70%. H: 5.68%. N: 7.90%. Found: C: 58.55%, H: 5.67%, N: 7.93%. 

25 Alternatively 1 1 0 can be synthesised in a parallel solution phase approach: 

In a 4 ml Alltech® tube I eq. of piperidine trifluroacetate salt is snaked with polymer- 
bound NMM (4eq.) in 1.2 mL CH 2 C1 2 /DMF. After 15 min 1 mL of a stock solution of 
lb in CH 2 C1 2 /DMF (1.2eq.) is added and the reaction slurry is shaked. After 3h Ami- 
nomethyl Merryfield resin (0.4 eq) is added and the reaction is shaked overnight. Occa- 

30 sionally remaining amine is removed with polymerbound isocyanate (0 2 eq.). The 
slurry is again shaked for Ih. The solution is filtered ofij the resins are washed 3 x with 
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CH2CI2, and the solvents are evaporated at medium temperature in a Savant Speed Vac® 
Plus vacuum centrifuge for 11l 

The following compounds were prepared on a parallel fashion according to the exam- 
5 pies described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples 



Exemple 


Name 


Rt HPLC 


Purity 


Gradient 
HPLC 


Mass 
M+1 


Mass M j 



10 



111 


4^hloro-N-{[5^{4-[3^trifluoro^^ 

piperidin-l^yl}sulfonyl)tiiieiH2-yIJinethyl}- 

benzanride 


7.4 


96 




J JO 




112 


4-chloio-N-{[5-({4-[3<diinc^^^ 

pipmdxn-l-yl}sulfonyl)thi^ 

benzamide 


4.86 


94.8 


a 


533 


531 


113 


methyl 3-( { 1 -[(5- {[(4-chloroben2oyl)amino]- 

methyl}tfaien-2-yl)sulfonyllpiperidiD^ 

benzoate 


6J3 


96.6 


a 


548 


546 


114 


4-chloro-N- { [5-( {4^3^nietfaylsul^yI)anilino]- 
piperidm-1 -yl} sulfonyl)thieB-2-yl] methyi} - 
ben'/uiirude 


6.07 


97.4 


a 


536 


534 


115 


4^oro-N^{5^(4-{3^troanilino}pipcridin-l- 
yl)su!fonyI]^cn-2-yl>methyl)beiizamidc 


6.93 


88.3 


a 


535 


533 


116 


4-chloro~N-[(5- { [4^2-methoxyaiiilino)pq>eridiii- 1 - 
yl]sulfonyl } thicn-2«y0methynbcnzamidc 


5.12 


96.2 


a 


520 


518 


117 


3-{ { 1 { [(4^hIorobenzoyl)amino]methyl} tirien-2- 
y])sulfonyl}piperidiD-4-yl} amino)benzamide 


4.52 


69 


a 


533 


531 


118 


4-chloro-N-{[5-( {442^trifluoromcthyl)anilino]- 
piperidin- 1 -yl} sulfonyl)thien-2-yl}metiiy] } - 
benzamide 


7.7 


97.5 


a 


558 


556 


119 


4H±]oro-N^{5-[(4-{2-nitro^(trifluoromethyl> 
sulf onyl] amlinn } piperidin- 1 -yl)sulfonyI] thien-2 - 
yl}memyl)benzamide 


7.55 


84.8 


a 


667 


665 


120 


4-chloro-N-[(5- { [4^4K:hloroanimio)piperidm- 1 - 
yQsnlfonyl}tiuW2^)metfaylIben7amidp 


6.6 


86.2 


a 


524 


522 


121 

1 


4^Mon>-N-{[5^{4-[4Ktriflu^^ 
piperidin- 1 -yl} siilfonyI)thicn-2-yIJiiiethyi}- 
>enzanride 


7.45 


96.8 


a 


558 


556 


111 : 
1 


4-chloro-N-{ {54(4-{4-[(trifinon^ 

miliuo} piperidin- 1 -yl)sulfonyI]thicn-2-yl}nicthyl>- 

jenzamide 


73 


95.5 


a 


622 


620 


123 ; 


l-chloro-N-{ {5-[(4- {2-nitroanilino}piperidin-l - 
^l)sulfonyn^cn-2-yl}methyI)bcnzamide 


7.13 


92.8 


a 


535 


533 


124 1 

> 


*-{[5-( {4-[4^aminocarbonyl)aniliiiolpiperidio-l - 
4}sulfonyl)thien-2-ylliiiethyl}-^ 


4.9 


74 


a 


533 


531 


125 4 
P 


-chloio-N- { [5-( { 4-[4^( 1 3-<h*thiolan-2-yl)anilino> 
ipcridin- 1 -yl } sulf ony I) tm'en-2-y 11 methyl} - 


6.2 


94.2 


a 


594 


0 
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benzamide 












126 


N-[(5- {[4-{3 -chloroanilino)piperidin-l -yljsulfonyl} - 
thieii-2-yl)niethyIl-3-nitrobeix2amide 


6.68 


97.8 


a 


535 


533 


127 


4-chlOTO-N-»r^ 5- 1 f4*f 3-chlornaTri Hnn V»meri dm- 1 - 

y 1] sulfonyl ) thien-2-y!)meth\^lbcnzainide 


7.06 


93.9 


a 


524 


522 


128 


4-chloro-N-{(5- {[4^3-metboxyanilino)piperidm- 1 - 
yl]sulfonyl } thien-2-yl)inethyIJbeiizaniide 


5.4 


92 


a 


519 


517 


129 


4-chloro-N.{[5^ {4-f3-{me&ylsulfonyl)aniliiio]- 

OlDeridlD- 1 -vl ) Slllffmvnth{en.?.v11mpthvll. 

benzanride 


1 A (\A 

1 o.uo 


oi n 

yi.7 


1 a 


1 568 


566 


130 


1^1 y \^n«t- \ j~|miuiJU\iiiiuio^iiieiiiyij 

piperidin-1 -yl)sulfonyl]dnen-2-yl}mediyI}-4- 
chlorob cnzamide 


43 


91.4 


1 a 


532 


530 


131 


4-chloro-N-( {5-[(4-{3-[(2-hydroxyetfayl)sulfonyI> 
anilino}piperidiiHl -yl)sulftmyI]thien-2-yl}meAyl)- 

IIWBMMIJHIB 


5.16 


923 


j a 


598 


596 


132 


N-[(5- { [4^2-aminoanilino)pipcridin-l -yljsulfonyl} - 
uiicir»A-y l /juc m y i j-*r-cm oiODCuZainiQc 


4.63 


78 


a 


506 


504 


133 


4n:hlorcHN-[(5-{[4^2-hydrox^^ 
yl]sulfonyI}tWciH2-yi)ine&ynbenzamide 


4.47 


943 


I a 


506 


504 


134 


4-cnioro-rv-|_(5- { [4^4-hyaTOxyanumo)pipcndin- 1 - 
yllsulfonyljdiitai^-yltoe&vllbcirzainide 


43 


86.8 


a 


506 


504 


135 


4-chloio-N-( {5-I(4-{3^(trifluoroiiietbyl)sulfenyi]« 
amlino j pipendin- 1 -yl) sulfonyl] tnicn-2-yl } methyl}- 
benzanride 


7.1 


89.1 


a 


590 


588 


136 


*Hcnioro-jN-[(>- { |^4^>»tOjlnamo/pipcnain- 1 - 
yl]sulfonyI} tbien-2-yi)methyl]beQzanxide 


4.73 


853 


a 


504 


502 


137 


(trifluoromethyl)pyrid^2-yl]ainino} piperidin- 1 - 
yl)sulfonynfeieii-2-yl)nicthyl)benzaniide 


7.58 


99 


a 


593 


591 


138 


-^-cnioro-iN- v* m l3 m \ * r^-oxazolO-yl janilino J- 
piperidin-1 -yl} sulfonyl) thicn-2-yI]metltyl}- 
benzamide 


5.68 


86.5 


a 


557 


555 


139 


NJ-IY 5- i r4-/3~tn?4mfviAntlmnYnm^ririm_1 - 1 

yllsulfbnyl} thien-2-yl)mctbyIM-<^robeiizaiiiide | 


5.77 


98 


a 


546 


544 


140 


4-chlorO-N-fY 5- / f4^2-rrrrmvtanil irt n"Vnir*M-7 Hfr\~ 1 

yl]sulfonyl}thie*-2-yI)met^ 


6.42 


96.1 


a j 


532 


530 


141 


4-cbloio-N- {[5-{ {4^(2^^o»do-l ^-dihydro.2- 
)oizothien-5~yl)annm))pTperidm- 1 -yl} sulfonyl}- 
thieD-2-yl]ine&yl}bfmaimdc | 


5 47 


1 


a 




<7Q 1 


142 i 


f-chloro-N-r(5« { [4^23Kiihydro- lH-inden-5- 
^lanuno)pipcridin-l-yl]sulfbuyl}tM | 
>cnzamide 1 


5.15 


97.4 


a 


530 


528 


143 


U±loio-N^(5-{[4^4-propylanilino j 
'Hsulfonyl } tfaien-2-yl)metbyi]bfrirrami^ | 


5.49 


98.7 


a 


532 


530 


144 p 

b 


l-clilon>-N-[(5- {f 4-{ {3-nrtn>pyridin-2-yl} amino)- 
liperidii^l -yljsulfonyl} tfc^ j 


6.62 


993 


a I 


537 


535 


145 > 

y 


*■ {[H {4-[(3^minopyridin-2-yl)an^ 

1 } sulfony l)thicn-2-yllmetbyi }-4-chlorobenzamide 1 


437 


96.1 


a 


506 


504 


146 h 


K( 5 " { t^KI 1 . 1 -biphenyl J-3-y lammojpiperidin- 1 - 
I]sulfonyl ) thien-2-yl)incmyn-4-chloioben2anude J 


6.25 


92.4 


a I 


566 


564 




4(^{f^3-b€nzylanilmo)piperidm-l - J 
l]sulfonyl}thien-2-\^)mcmyfl-4^orob^ | 


7^9 


96.1 


a 1 


589 


587 


4 

148 * 


^bloro-N-[(5-{[4-(pyriinidn>2-ylammo)^ 
■ynsiilfonyl}thien-2-yl)ni^yIlbcn2amide [ 


435 


97.7 


a 


492 


490 



^ 1. O O 7 a « JO 7P £T 92 

WO 01723378 PCT/IB00/01380 

59 



149 


4^hlorc>-N»{[5-({4-(4^moiphoIiii-4-ylsulfonyl> 
anilino]piperidin-l-yl} sulfonyl)tiiien-2-ylJmethyi}- 
benzamide 


6.2 


96.2 


a 


639 


637 


150 


4-chloro-N-( {5-[(4- {[4^trifiuoiometbyI)pyrimidin- 
2-yI]amino }piperidin-l -yl)sulfonyI]thiei>2- 
yl}me&yl)ben2anride 


6.06 


94.2 


3 


560 


558 


151 


4-chloroN-[{5-{[4-(3-cyclohexyl-4- 
hydroxyanilmo)piperidiii- 1 -yljsulfonyl} thien~2- 
yl)metiby!]benzaniide 


5.01 


85.2 


a 


JOO 


JOD 


152 


N-( f 5-f(4- { 3-[(buty lazmnolsalfooy] lanilino)- 
piperidiD-l-yl)sulfonyl]diiexi-2-yl}mcthyl)-4- 
chlorobenzamide 


6.05 


99.7 


a 


626 


624 


153 


4-chloro-N-{(5- { [4^3-ethylaniliiio)piperidm- 1 - 
yI]suIfonyl}tiuen-2-yl)metbyr|benzami^ 


4.86 


98.4 


a 


518 


516 


154 


4<moro-N-[(5-{[4^5,6J,8-tetrahydron^htbalen-l. 
ylamico)piperidiri- 1 -yljsulfonyl } thien-2- 
yl)methyl]ben72?nride 


5.36 


86.9 


a 


544 


542 


155 


^[^{^P^anniuwulfbnytyai^^ 

yl} sulfonyl)thien-2-yi]mctiiyl } -4-chlorobenzamide 


5.57 


98.9 


a 


0 


566 


156 


4-chloro-N-[(5- { [4-{qiiiiK>liii-5-ylainino)piperidin-l - 
/llsulfonyl) thien-2-yl)methyl]benzamide 


4.57 


95.8 


a 


541 


539 


157 


4-chloro-N-[(5- {{4^qinnolm-8-ylamino)piperidi2i- 1 - 
yrllsulfoayI}tbien-2-yl)xneAyIlben2aniide 


5.65 


97 


a 


541 


539 



Example 158: Preparation of 4-Chloro-N-rf5-fr4-f3-proDvlDhenoxv>piperidin-l. 
5 vnsuIfonvl>thien-2-vltoeth \nbenzamide 158 

4-ft-propvlphCTnyvVpeririiniiim tr jfluoroacetate. 158a 

To a solution of Boc-4-hydroxy-piperidine (lg, 4.97mmol), 3-propylphenol (677mg, 
4.97 mmol) and Triphenylphosphine (1 .304g, 4.97 mmol) in 30 mL THF was added a 
solution ofDiethylazodicarboxylate (866 mg, 4.97 mmol) in 10 mL THF. The yellow 
10 solution was stirred overnight, me solvent was evaporated to dryness and the crude resi- 
due was eluted on silica gel (AcOEt/cyclohexane 1:9) to provide 880 mg (56%) of pure 
158a. 

158a was dissolved in 10 mL CR 2 C1 2 and 2 mL TFA were added After 3h the reaction 
mixture was evaporated to dryness and the residual oil was precipitated with diethyle- 
15 ther to afford 800mg (92%) of pure TFA salt 158a: J H NMR (DMSO-rfd) S 8.42 (b, m, 
2H), 7.04 (d, J - 7.7 Hz, 1H), 6.65 (m, 3H), 4.47 (m, 1H), 3.20-2.80 (b, m, 4H), 2.46 
(m, 2H), 1.90 (m, 2H), 1.65 (m, 2H), 1.43 (m, 2H), 0.74 (t, J= 73 Hz, 3H). 
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4-Chloro-N-fY 5-(r4-(3-propvlpheno xv)piperidin-l -vnsulfonvnthien-2>vl>methv11- 
benzamide 158 

158 was synthesised according to the protocol for the synthesis of 2. After flash chro- 
matography the main fractions were recrystallized from CH 2 Cl 2 /Cyclohexane. Isolated 
yield: 24 mg (88%).. ] H NMR (DMSO-rfd) S 9.38 (t, 7= 5.6 Hz, 1H), 7.90 (d, 7= 8.7 
Hz, 2H), 7.56 (d, 7 = 8.7 Hz, 2H), 7.50 (d, 7= 3.7 Hz, 1H), 7.19 (d, J = 3.7 Hz, 1H), 
7.09 (t, 7= 8.1 Hz, 1H), 6.85-6.66 (m, 3H), 4.68 (d, 7= 5.6 Hz, 2H), 3.51 (d, 7= 1 1.7 
Hz, 2H), 3.29 (m, 1H), 2.87 (t, 7= 1 0.5 Hz, 2H), 2.45 (t, 7- 73 Hz, 2H), 2.00 (d, 7= 
10.9 Hz, 2H). 1.56-1.37 (m, 4H), 0.84 (t, 7- 7.2 Hz, 3H). M/Z APCL 533.2 (M+l), 
531.1 (M-l). 



15 



Protocol #2 

Example 159 : Preparation of 4-chloro-N-/r5-( , (4-rf2EV3-phenvlprop-2- 
enovl]piperazin-l-vl>sulfonvl)thien-2-vl1methvl>benzamidel59 



To a stirred solution of 1 (36 mg, 0.09 mmol) and iPr 2 NEt (32 jd, 0.189 mmol) in 
CHCb (2 mL) was added [(2E>3-phenylprop-2-enoyl]chloride (15 mg, 0.09 mmol). 
After 4 h the reaction mixture was washed with HC1 (1 N) and sat. NaCl solution, and 
dried over MgS0 4 . The solvent was evaporated and the residue was filtered through 
20 silica gel using AcOEt/MeOH 1% as eluent to afford 159 as white solid (10 mg, 20%). 
WZ APCI: 531.2 (M+l), 529.1 (M-l). Anal. HPLC: rt. = 6.18 min (method a). 
The following compounds were prepared on a parallel fashion according to the exam- 
ples described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
25 examples 



|Exemple 


| Name RlHPLC Purity ^^C* 


Mass w 




160 


4-chloro-N^{5-[(4-{4-nitrobenzo>d}piperazin-l- 
yl)siilfonyllthien-2-yl}methyl)bcnzaiiiide 


12.75 


96 


b 


549 


547 


161 


N-( { 5-[(4-benzoy^pipcrazm- 1 -yl)sulfony l}thien-2- 
yl}mediyIH-cUorobeozanride 




85 


b 


504 


502 


162 


4^oio-N-{[5-{{4-[4-(trifliioroincthyl)benzoyl]- 
piperazin-1 -yl}sulfonyl)tbieD-2-yl]methyl} - 
benzamide 




98 


b 


572 


570 
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163 


4-chloio-N- {[5-( {4-[4^diinethylainiQo)beiizoyI]-- 

p^ra2in-l-^}sulfony])tfiicn-2-yl]methyl}- 

benzamide 




93 


b 


547 


545 


164 


4-chioro-N-[(5- {[4-{2-fluorobenzoy])pipeia2in-l - 
yD sulfonyl } thien-2-y l)m£thylTbeiizainide 




98 


b 


522 


520 


165 


4-chloro-N-[(5- {[4^2,6-difhiorobenzoyl)piperazii>- 
1 -yflsulfonyl } thien-2-yl)methyllbexrzamide 




96 


b 


540 


538 


166 


4-chloro-N-[(5- { [4^3-fluorobenzoyl)piperazm- 1 - 
yllsulfonyl } thien-2-yl)methyl]bexi2ainide 




93 


b 


522 


520 


167 


4-chloro-N- r ( 5- / f4-f 2-nanhthn vl^ninera^m- 1 - 
yl}su]fbnyl } thicn-2-yl)methyllbcnzamide 


^ 13.6 


90 


b 


554 


552 


168 


yllsulfonyl } thien-2-yl)metiyl]baQzainidc 


13.44 


93 


b 


554 


552 


169 


4-chloro-N-( { 5-[(4- {2-nitrobenzoyl} piperazin- 1 - 
yi /buii uiiy i j uucxr'^oyi / rocinyi jPcaju^Tiuuc 


12.26 


87 


b 


549 


547 


170 


4-chlon>-N^(5-{[4^yridin-3-ylcai^^ 
i -yi jsuiiDDyi / uneiirx-yi jmctnyjjocnzamiuc 


9.17 


84 


b 


505 


503 


171 


N»[(5-{[4^2,U^cnzoxadiazol«5- 
ylcarbonyl)piperazm- 1 -yjfjsulfonyl } thicn-2- 
yl)niethyl>^hJorDbaazamide 


12.75 


99 


b 


546 


544 


172 


I -yflsulfbnyl) thien-2-vl)rocftyllbexizaniidc 


12.84 


90 


b 


540 


538 


173 


4-chloro-N-{(5-{ [4-(2,4,6-tri£hiorobenzoyl)- 
piperaziiHl-yI]s^onyl}ti3iei^2-yl)iiietbyl]- 
benzaxKude 


13.06 


89 


b 


558 


556 


174 


4-chIoro-N-{(5- {[4-{2,6-dichlorobeiizoyl)pipcrazin- 
1 -yllsulfonyl} thieiH2-yl)metbyr[benzamide 


13.19 


95 


b 


574 


572 


175 ; 


4-chloro-H< {5-[(4-hcptano>ipipeiazin-l - 
/l)sulfonylltbien-2-yl}me^^ 


635 


99.4 


a 


512 


510 


176 ; 


^hloro-N-{(5- { [4^quinolii)-8-yIsulfonyl)piperBzin- 
l-yI]sulfoiryl}thi^2-yl)inetbyr|bcTizaTra 


5.86 


93.6 


a 


591 


589 



Protocol #3 

Example 177: Preparation of 4-nitro-N-( (5-rf4-l3^rtrifluoromethvnsulfcmvnanilinoU 
piperidin- 1 -vl)sulfbnvl)thien-2-vl 1 methyHbenzamide 1 77 

5 

lfG-Nitrobea2ovl)aminolmethvUthiophene-2-sulfonvl chloride 177a 
To a solution of 2-Aminomethylthiophene (10.6mL, 103mmol) and pyridine (9.1mL, 
104mmol) in lOOmL of chloroform was added at 0°C a solution of 3-Nitrobenzoyl- 
chloride (19.2g, 103mmol) in CEfeCk. The reaction was allowed to warm to rt. during 

10 lh and stirred for additional 3h. Water was added while 3-Nitro-7VKthien-2-yhnethyl)- 
benzamide (lO.lg) precipitated. The solid was filtered of and washed with water. The 
remaining organic layer was washed with brine, dried over MgS0 4 and evaporated to 
dryness to afford additional 3-Nitro-7/-(thien-2-yhnethyl)benzamide (15.2g). The over- 
all yield was 25.3 g (99.9%). 3-Nitro-A^-(thien-2-ylmethyl)benzamide was used for the 

15 next step without further purification- 
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10 



15 



20 



Chlorosulfonic acid (5.62mL, 84mmol) was dissolved in 20mL CH 2 C1 2 and added to a 
solution of 3-Nitro-M(thien-2.ylmethyl)benzamide (1 1 .Og, 42mmol) in lOOmL CH 2 CI 2 
under vigorous stirring. A gummy solid was formed and the reaction mixture was 
stirred for 3b. The reaction was quenched with ice, and ice cold NaHC03 solution was 
added to reach pH8.5. The aqueous layer was washed twice with CH 2 C1 2 . Tetrabu- 
tylammoniumhydroxide (40% in water) (32mL, SOmmol) was added to the aqueous 
layer, while a solid was formed. The precipitate was extracted into CH 2 C1 2 and the 
aqueous layer was washed 3x with CH 2 C1 2 . The combined organic layers were dried 
over MgS0 4 and evaporated to dryness to afford a slightly colored foam of Tetrabu- 
tylammonium 5-{[(3-Nitrobenzoyl)amino]methyl}thiophene-2-sulfonate (24g, 97%). 
NMR spectra indicated pure compound, which was used for the following chlorination 
step. 

To a solution of Tetrabutylammonium 5-{[(3-]^trobenzoyl)ainino]methyl}thiophene.2- 
sulfonate (2.0g, 3.4mmol) in 50mL CH 2 C1 2 was added triphosgene (800mg, 2.7mmoI, 
2.3eq.), dissolved in lOmL CH 2 C1 2 . To this reaction mixture DMF (O.lmL, 1.4mmoI) 
was added dropwise during 10', while gas evolution could be observed. The gases were 
trapped at the outlet of the reaction flask in a 2N NaOH solution. The reaction mixture 
was stirred for 3h, and the crude was directly filtered through silica gel using EtOAc/ 
hexane 1:2 as eluent An orange solid could be isolated which was recrystallised from 
cyclohexane/ CH 2 C1 2 . 177a (730mg, 60%) was obtained as colorless needles. ! H NMR 
(CDCI3) S 8.83 (t, J= 1.5 Hz, 1H), 8.35 (t, 7.5Hz, 1H), 7.76 (t, J— 4.1 Hz, 1H), 
7.70-7.58 (m, 3H), 7.52-7.40 (in, 2H), 7.05 (t, J = 3.8 Hz, 1H). 

3-Nitn>-N-((5-rr4-m^^ 
vl)methvnbenzamide 177 

A suspension of the sulfonyl chloride 177a (573 mg, 1.58 mmol), 4-(3.tri£luoro- 
methanesulfonyl-phenylamino)-piperidine (490 mg, 1.58 mmol), and Et 3 N (330 ul, 2.38 
mmol) in CH 2 C1 2 (30 inL) was stirred for 3h at 23 *C, whereupon the suspension turned 
to a clear solution. The standard work-up (HC1 IN; brine; MgS0 4 ) gave the crude prod- 
uct as a yellow foam. This was dissolved in DMSO (1 mL) and CH 3 CN (3 mL), and in- 
jected on a reverse-phase prep. HPLC (C8, gradient H 2 0:CH 3 CN 60:40 ^0:100 over 
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40 min, retention time = 20 min). Freeze-drying of the desired fractions afforded 667 
mg (67%) of the title sulfonamide as a pale yellow powder. 1 H NMR (DMSO-d6) S 
9.69 (t, J= 5.8 Hz, 1H), 8.72 (t, /= 1.9 Hz, 1H), 8.41 (dd, J= 83, 1.9 Hz, 1H), 8.34 (d, 
J= 7.9 Hz, 1H), 7.81 (t, J= 8.1 Hz, 1H), 7.50 (d, 7= 3.8 Hz, 1H), 7.45 (t,7= 7.9 Hz, 
5 1H), 723 (d,7= 3.8 Hz, 1H), 7.15-7.1 1 (m, 3H), 6.52 (d, 7= 7.9 Hz, 1H), 4.73 (d, y= 
5.7 Hz, 2H), 3.57-3.42 (br. d, /= 1 1.7 Hz, 2H), 3 .52-3.33 (m, 1H), 2.62 (t, 7= 10.4 Hz, 
2H), 2.00-1 .90 (br.d, 7=1 0.6 Hz), 1.43(qd,./«10.2,3Hz,2H). ,3 CNMR(DMSO- 
d6) 5164.66 (s, C=0), 150.51 (s), 149.32 (s), 148.20 (s), 135.30 (s), 134.22 (s), 134.11 
(d), 132.98 (d), 131.49 (d), 130.67 (d), 130.44 (s), 127.00 (d), 126.60 (d), 122.38 (d), 
10 120.41 (d), 1 19.81 (q,y= 326 Hz, CF 3 ), 1 16.72 (d), 1 12.79 (d), 47.43 (d), 45.15 (t), 
38.58 (t), 30.66 (t). M1Z APCI : 633 (M+l), 631 (M-l). Anal. HPLC: R.t = 6.41 min 
(method a). C24H23F3N4O7S3 Calc: C: 45.56%. H: 3.66%. N: 8.86%. Found: C: 45.30%, 
H: 3.73%, N: 8.85%. 

m the here-described sequence, the 3-nitrobenzoyI chloride initially used could be re- 
15 placed with other acylating reagents, which include (but are not limited to): 4-nitro- 
benzoyl, 4-chlorobenzoyl chloride, 3-methoxybenzoylchloride, trifluoroacetic anhy- 
dride. 

The following compounds were prepared on a parallel fashion according to the exam- 
ples described above 

20 The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples 



Exemple 


ixame 


Rt HPLC 


Purity 


Gradient 
HPLC 


Mail 
M+I 


Mass M 




178 


N-[(5-{[HlH-l^^aizotriazol-l-y])piperidin-l. 
yl]sulfonyI}thien-2-yl)n]£th^ 


5.62 


63.1 


a 


527 


525 


179 


4-nmo^{54(4-(H(ttrifh^^ 

anilino} pipaidin-1 -yl)sulfonyl]thien-2 -yl } methyl)- 


6.77 


87J 


a 


633 


631 


180 


N-[(5-{ [4K2,4HMuon>benzoyl)piperidm-l- 
yl]siufo^l}thien-2-yi)methyll^ 


6.3 


92.7 


a 


550 


548 


181 


N-[(5- {[4-< 1H-1 ^^-bcnzotriazol-l -yl)pipeiidiii-l . 
yHsulfcniyl}thieD-2-yl)metbyI}^nitrobeiizariri 


5.6 


77.3 


a 


527 . 


525 


182 


N-[(5- {[H 1H- 1 ^3-bcnzotriazoH -yl)pg>eridii>-l - 
yflsulfonyl) thien-2~yl)methyl>3 -nitrob enzamide 


5.62 


63.1 


a 


527 


525 


183 


4-nitro-N-< {5-{(4- {3-[(trifluoromethyI)suIfonylJ- 
anilino}piperidin-l-yi)s^ 


6.77 


873 


a 


633 


631 


J84 


N-f(5- { f4^2,4-difluorobenzoyl)pipcridiii-l -yT\- 


63 


92.7 


a 


550 


548 
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sulfbnvl \ thieiv2«-vl^Tngth vlT^d»mtrn!hgtCTfl miA* 












185 


N-[(5-{[4-{ lH-l^-benzotriazol-l -yl)piperidin-l- 
yl] sulfony 1} thien-2 -yl)metbyIl-4-nitrobeirzainide 


5.6 


773 


a 


527 


525 


186 


j^Uiui^-iN-^j- ^ ^*t— ^j"iiTci noxyaniiino jpipcriciin- i - 
yTJsulfonyl} thien-2-yI)methyI]benzaimde 


4.86 


883 


a 


533 


531 


1R7 
Xo / 


3-nitm-N-{[5<{4-[3^trifluoroniethyl)aniliiio]- 
pipcxiaQr* i *yi/ suiionyi ) ini exw -y 1 j me Lny i j - 
benzanride 




Ol 


a 


C£.0 

568 


566 


188 


M ttcttA XI fA^~^+\^-A~ : \ :i: : i 

in- \[>*^ t*^j^oinieiflyiaTTiiTiojaniiinojpipcnuiD-i - 
yl} sulfonyI)thien-2-yl]me^ 


42 


973 


a 


544 


542 


189 


3-nmo-iN-{p^{4-[>^nicmylsuu 
piperidin- 1 -yl} sulfony I)thien-2-yl]inetfiyl } - 


5.71 


91.4 


a 


579 


0 


1 AA 
190 


3-nitro-N- {[5-( {4-[3-(methylsulfenyl)anilino]- 

pipejidin-l-yl}siilfonyl)thien-2-yI}inethyl}- 

bcmcsiEttdic 


5.64 


1 92^ 


a 


547 


0 


191 


N-{[5-( {4-[3Haminosulforayl)a2iilii^ - 
y] } sulfonyl)th^n-2-yl)me^ 


5.32 


63 


a 


580 


0 


192 


methyl 3-{[l-({5-[({3-nrtrobeiB»yl}am 
thien-2-yl } sulfonyl)^ipeiidn>4-yl Jammo}benzoate 


5.89 


883 


a 


559 


557 


193 


N- {[5-{ {4-[3-(ammocaittrayi)anii^ - 
yl) sulfonyl)tMen-2-yI]iiiethyl}-3^ 


4.44 


65.2 


a 


0 


542 


194 


3-nitn>-N-{ {5-[{4~{3-nitroanilino} piperidin- 1 - 
yjjsulionyl ftnien-2-yl } methyl)be™^»™™* 


6J3 


88.4 


a 


546 


544 


195 


3-nitn>-N-[(5- {[4-(2-mctho«yaniKno)pipcridin- 1 - 
yI]sulfcmyl}tkien-2-yl)Tnethyl]ben23mide 


4.71 


86.1 


a 


532 


530 


196 


3-mtn>-N-{[5^{4-[2^tnihK)romethyl)anilino]- 
piperidin-1 -yl}suIfonyl)thien-2-yl Jmethyl}- 
henzamide 


7.23 


94.5 


a 


569 


567 


197 


3-mtro-N-{ {5-[(4- {2-mtroanihno} piperidin- 1 - 
y l)sulfonyl]thien-2-yl} mcthyl)bcnzamidc 


6.68 


91.4 


a 


546 


544 


198 


XT r/< /T/l //I jijiLuji-JiiLnimi^ • „.: 1*,, i 

rv-[(D- ( |^4^(4^MoroaiiiiiBo)prpeTiain- 1 - 
yl]sulfonyl>tbicD-2-yl)m£tirylV3-mtroben^ 


6.12 


94.7 


a 


535 


533 


199 


piperidin- 1 -yl}sulftmyl)tiiien-2-yI]inethyl}- 


7.09 


913 


a 


569 


567 


200 


3-nhro-N-( {5-[(4-{4-{(trifhK>nHM^ 

flnfliw Alnrnmririrn-I -viYmHWnvnrtiigru'7.vl\ rm»tVi\/l\- 




Q7 A 


a 




Col 


201 


N-{[5-({4-[4-{ainmDcaiboi^^ 

yl) sulfonyl)tliia>-2-yI]metiiyl}-3-mtrobeii22miide 


4.91 


61.1 


a 


544 


542 


202 


N-[(5- {[4^3-propylanilmo)^ 

yllsulfonyl } tMen-2-yl)n«thyf|-3^trobeii2atnide 


5.44 


813 


a 


543 


541 


203 


^H(5-{[4-(3-chloToanil^ 
^en-2-yl)methyl]-4-nitit>beiizairdde 


6.18 


92.5 


a 


535 


533 


204 


r-mtro-N-[(5- {[4-{3-mcthoxyaiuliiio)piperidin- 1 - 
41sulfonyl)thien-2-y!)mctbylTbaizamide 


5.01 


97 


a 


531 


529 


205 j 
I 


J-nitro-N-{[5-{ {4-{3^tiifluon)inethyl)aniliiio]- 
)q3CTidm-l -yl} sulfonyI)tfnen-2-yl]incthyl} - 
icnzaxxude 


6.98 


97.1 


a 


569 


567 


206 


^ { [H {4-[3^dzmetfayla]iimo)aniliii^ 1 - 
r l } sulfonyl)thien-2-yflmetbyl } -4-nitrobenzamide 


4.23 


89.7 


a 


544 


542 


207 


-nitro-N-[(5- {[4^3-propykrdlino)pipcridm- 1 - 
flsulfonyl} tbieD-2-yl)methyl]benzairiide 


5.44 


97.5 


a 


543 


541 


208 


-nitra-N- { [5-{ {4-{3-(mcthylsulfonyl)aniliiio]- 
iperidin-l-yl}sulfoi3yl)thien-2-yI1inetbyl}- 


536 1 


92.1 


a 


579 


577 



WO 01723378 



PCT/IB00/dl380 



65 





benzamidc 










209 


4-mtro-N-{[5-( {4-[3^methylsulfenyl)aniliiio]- 
DiDeridin- 1 -vl ) sulfbnvl itmen*2 wllmethvl \ - 

benzamide 


1 ^ 90 


90.1 


a 


547 


545 


210 


N- 1 f 5*f i 4-r3-f aHlillOfilll'fhnvl tanilinnlfMnwirltTi- 1 

yl} sulfonyfttmen-2-yllmemy^ 


4^6 


90.8 


j a 


580 


578 


211 


methyl 3-{[l^{5^({4-*iitrobexi^ 

- Vl 1 SlllfonvI^TncriffiTV-d-vTlnrnfri A\KM7nito 


5^ 


99 


j a 


559 


557 


212 


3-{[H{M({^nitn>bcnzoyi}amino)mcthyl]^ 

vl) Slllibn vIk>IDeridin-4- vTI arm* n n \ KwiTaim'Hp 


4.4 


87 


1 a 


544 


542 


213 


4-nitro-N-{ {5-{(4- {3-nitjoaiiilmo}piperidm- 1 - 

vfisillfollViTtfaicil-2-.vl \ Trwth vlAfc^wy a mwt» 


6.13 


863 


{ a 


546 


544 


! 214 


4-mti^N^(5-{[4^2-memox^^ 
yl]sulfonyl}thiei^2-vl)iiietlryl]bcn2amide 


4.4 


1 Q"7 C 


1 a 


531 


1 529 1 


215 


/< wton xt /rc_/ //I n /«_ tfin ju^n _ . .. . ~i* t 
*t-nnro-«»\p-| t4-[z^tniluon>metnyl)anxliiioJ- 

piperidm- 1 -yl }sulfcmyl)tbjen-2-yl]methyI}- 

benzaimdc 


6.76 


97.7 


1 a 


569 


567 


1 216 


4-natro-N-( {5-[{4- {2-mtroanilino } pipcndin- 1 - 
yl)sulfonyllthien-2.yl) xnethy])bcnzaraidc 


6.66 


I nn c 

j 99^ 


1 a 


546 


544 


217 


[4^4^nl oroaiuiino)piperidin- 1 - 
yl]sulfonyl}thieiH2-yl)met^ 


1 6.11 


J 99 . 


1 a 


535 


I 533 j 


218 


4-nitro-N- { [5-( {4-[4^trifhioroincthyl)anilino]- 

pipcridin-l-y]}sulfonyI)thieD-2-yl]inctbyI}- 

bcnzamide 


6.62 


94.7 


J a 


569 


567 


219 


4-mtro-N-( {54(4-{4-[(tnfluoronietbyl)sulfcH^ 
anilino} pipexidin- 1 -yl)sulfonyI]thien-2-yl} methyl)- 
benzamide 


6.48 


96.8 


a 


633 


631 


220 


XT /TC / t A TA ^n n ,,'i, n ,. .I, 1\ "1 - 1 » • j - , 

w * tPH i^^ainuiocaitxmyljanuiiiojp^ - 
yl } sulfonyl)thien-2-vnmethyl } ^-nitrobenzamide 


4.92 


yo.y 


a 


543 


541 I 


221 


in- [ l ^-aitmolaii-2-yI)aiiilmoj^ - 
yl} sul fonyl)tbieD-2-yllmethyl y-4-nitrobenzazmde | 


5.41 | 


92.4 


a 


605 


603 




N-({5-[(4-{3^amiiio{iii^ j 

tHMAftfllfl-l TLrT\n*llfjl illTtli * - 1 -.11 .... .1 . TX ^ I 

pipei min- 1 -y lfsimoiiyj J tnien-x-yJ ) me tnyIj-3- 
nitrobenzamide 


4.24 


90.4 


a 


543 


541 


223 

i 


N-{ f 5-f (4- /3>r f cnl fnrrullantl I 1 
* ' \ \ *i j Ui UAjfcmjri jsmiuiiyi pmmnfi J— i 

pipeiidiiHUyl)sulmnyl3miai-2-yl}me^ 
aitrobenzamide f 


5.22 


94.7 


a 


610 


608 


I 224 


M-/ f S-jy 4-anflfn Ar»in<»rifiiT». 1 -vl Iqil fianvl i»w-2 - 1 

KUmetbyl^S-mtobciizamide | 


435j 


87.9 


a 


501 


499 J 


i 

225 ] 

L 


^{H(^{3-[(2-l^o^emyl)sull^l]am^ 
^iperidiD- 1 -yl)siilfoxTvl}mieD-2-vl ) methvIVd-ni trrv. 
)cnzamide 1 


A 01 1 


94 


a 


DlQ I 


608 




^{^(^•^niliiMpveridiii-l-yl^^ 
'l}iiiemyl)^mtrobeiizamide 


4.34 1 


94.4 


a 


501 


499 


227 p 

E 


H{5-I(4-{3-[ami2io(raxiM ! 
^ipeiidin.l.yl)sulfonyl]tm"^ metbyl>4- 


4.23 


on o 1 

7V.O 1 


a 


543 


541 


3 

228 a 
b 


-mtro-N-( {5-[(4- {3-{(trffluoroniethy])si^^ 
nflmo}pip€ridiT>l-yl)sulfoDyq 


7^3 


88 


a 


601 


599 


4 

229 a] 
b 


-mtro-N^{5-[(4-{3-[(timuoromemyl)su^ 
ailino}piperidin- 1 -yl)sulfonyI]thien-2-yl } methyl)- 1 
enzazmde 1 


7.28 


90.4 


a 


601 


599 


3- 

230 pi 

U 


•nitro-N-[(5- { [4-{ { 3-ni1ropyridin-2-yl} amiiio}- 
iperidin-1 -yljsulfonyl} thien-2-yl)methyl}. 
jnzamide | 


635 


95.8 


a 


547 


545 
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231 


N- {[5-{ {4- [(2,2-dioxidtv 1 7 3-dihydn>-2-b enzo thieu- 
5-yl)ainino]piperidn> 1 -yl} sulfonyl)thien-2- 
yllmethyl}-3-iritobenzaniide 


5.18 


943 


a 


591 


589 


232 


N-[(5-{[4^23^ydrcHlH-md«i-5.yiaii2mo> 
p^crid^l-yl]sulfonyl}thien-2-yl)inethyl]-3- 


4.88 


92 


a 


541 


539 


233 


3-nitro-N-[(5- { [4^2-propyianilmo)piperidin- 1 - 
yI]sulfonyl} tbien-2-yl)mcthyl]bcnzaniide 


6.14 


90.2 


a 


543 


541 


234 


3-nitro-N-[(5- {(4-{4-propyianilino)piperidm-l - 
yllsnlfonyl} thien-2-5d)mcthyObenzaniide 


5.23 


93.2 


a 


543 


541 


235 


N-IY 5- 1 f4-f 3-tert-bll tvlaniHnn^nmeri/Htw 1 - 

1' l\S ll \^ ****** . ViAlJ 111 1 III IHWlyilffcA imi~l 

yllsulfonyl}thien-2-yl)inethyI]-3-iiitiDbcnz2iirid 




94.4 


a 


557 


555 


236 


3-nitro-N- / r5-C (443-/ 1 3-oxazol-5-vl}amlinnT- 
piperidin- 1 -y] } sulfonyI)thien-2-yl]methyl}- 

bCT17?a TTOlfl C 


5.44 


91.1 


a 


568 


566 


237 


3-nitro-N-[(5-{ [4^2-phenyletbyl)pipciidm- 1 - 
yllsulfonyl) ^en-2-yi)methyllbaizamide 


7J6 


97.5 


a 


514 


512 


238 


^ \ t ^TAv 1 1~ ~uiu\ji%>~D -\ iTiiiiiui ui i ictnyi ypynQin-^- 
yl]anriro}piperidin-l -yi)sulfbnyl]thien-2- 

vl > rn^ tn Vi\— ^— HTtrflK#*T1 y a mi^A 


7^7 


903 


a 


604 


602 


239 


N-[(5-{[4-([14-b^henyl>3«ylai^ 


5.97 


82.3 


a 


577 


575 


240 


N-[(5- {[4^3-bwizyiamliiio)pq>eridm- 1- 

vll cril frrnvl \ tYi ipn ^—~uY\ mprfi uT7_T_ n ? It nt h 1 j u ■ ■ m j 1 m 


5.86 


69 


a 


591 


589 


241 


3-xutro-N-{[5^{4-[3^iiioipto 
anilino]piperidin-l-yl} sulfcmyl)tlnen-2-yI]methyl} - 

UCIUaQUuv 


5^2 


96.4 


a 


650 


648 


242 


3-nitro-N-{(5- {[4-{3-prqpyJphenoxy)piperidm- 1 - 
yllsulfony]} drieD-2*yl)methyl]ben2amide 


7^6 


75 


a 


544 


542 


243 


4— Tiftrrv— TnI— / f/1 ( T^vriTniHm— trlnminr* YnTr^r-ij-I in_ 1 
T*UlUW"li*^ir' \ l/*\yj* "HiUHrx-jfloHIIUU jFpipCI HUD- 1 - 

y]lsulfonyl} thia>2-yl)mcthyl]bcn2amide 


4.28 


92 


a 


503 


501 


244 


/ r ( (A Xf\ riTTiiTinTiiJTi^in_?_"u - 1^nTniiiitTt^inf»i ■ «1 ■ ■> 1 

i" ^ | ^\ V*lA " II U 1 1 VP yj* KUMrJkyi. fall till V/J jJipCXIUXD* J • 

yl } sutfonyl)thien-2«yl)ittethyl } -4-nitrobeii2amide 


4.06 


90 


a 


517 


515 


245 


4-nitro-N- [(5 - {{4-( { 3 -nitropyri din-2-y 1 } amino)- I 
piperidin- 1 -yI]sulfonyi} thjen-2-yl)methyl]- j 
bcnzamidc | 


6.31 


943 


a 


547 


545 


246 


N-[(5-{[4-{2,3-dihydro- lH^indo^5-ylamino> 
piperidiiM-yl]sulfonyl}thie^^ j 


4.92 


89-9 


a 


541 


539 


247 


4-mtro-N-[(5-{[4^2-prop)1anto 
^llsu}fonyl}thien-2-yl)me^llbenzamidc 


6.17 


93.9 


a 


543 


541 


248 


^mm>-N-[(5- {[4^4-propylaniliiio)piperid^ 1 - | 
^!]sulfonyl}thien-2-yl)me^ | 


5.27 


93.8 


a . 


543 


541 


249 


^-[(5- { [4^3-tert-bulylaiiilino)p^3eridin- 1 - 
tflsulfonyl} thien-2-yl)metlryllU-nitrob«iizamide 


534 


92.7 


a 


557 


555 


250 j 
\ 


kmtro-N-{[5^{4-P-(l^^ I 
)ipcridn>l -yl}sulfonyl)thien-2-yi)metfayl} - j 
tenzanride 


5.43 


943 


a 


568 


566 


- 


L-nitro-N-[(5- {[4-{2-phOTyletbyl)piperidin- 1 - ! 
r nsulfony]}tbien-2-yI)nietbylTben32nnde j 


732 


97.9 


a 


514 


512 


252 y 

y 


I]aniino}pipcridin- 1 -yI)sulfonyl]thien-2- I 
i>inetfayI)-4-nitrobenzamide 


7.29 


86.1 


a 


604 


602 


253 y 


4(5-{[4^[l t r-b^ihcitylJ-3-ylaimno)pipc^^ j 
[]sulfonyl}tbien-2->i)melhyn-4-iutro^ I 


6 


85.2 


a 


577 


575 


254 Is 


f-r(5-{f4^3-benzylaniliao)piperkin>l^ j 


5.9 


90.4 


a 


591 


589 
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|thien-2-yl)methyl]-4-nitn>ben2amidc 












255 


4-iiitro-N-{[5-( {4-[3^moipholin^y]siilfonyl)- 

anilinnTnfnpriHiTi-l -vl 1 siilfnnvl Wiif*n»9-.vTlmpffiv1 \ - 

benzamide 


5SS 


955 


a 


650 


648 


256 


N^(5-{[4^2-aTmnoanilnin)piperi^ 

UilwiX**^ M YI J" lg:l 1 1 j FJ |T*in ii i ii i^rri f-**J tiii icr 


437 


75.6 


a 


516 


514 


257 


3-nitro-N-[(5- { [4^yrimidin-2-ylaniino)piperidiii- 1 - 
y jj iujiuiiyi ^ ixucu-x-yj jnicuiyijpciiSainiog 


424 


89.1 


a 


503 


501 


258 


N- {f 5-{ {4-[(3-amiiiDpyiid^2-yl)aini^^ 
yl}sulfcnjyl)thien-2-yl]methyU-3-i^ 


4.03 


80 


a 


517 


515 


259 


anilino } piperidm- 1 -yI)sulfonyI]thien-2-yl} methyl)- 
3-methoxybenzamide 


6.66 


96 8 

7U.O 


a 




or a 


259 


ctnyl 3- {[(3-methoxybeiizoyI)animo]m 
{3-[(trifluoioniethyl)sutf^ 1 - 
yI)sulfonyl1tbiophene-3-carboxylate 


v*00 


7D.O 


a 


oyu 


no o 

988 


260 


3-nitro-N-[(5- {[4^3-phenylpropy!)piperazm- 1 - 
yllsulfonyl) tbien-2-yl)methyllbenzainidc 


4.41 


993 


a 


529 


527 


261 


3-nitroN-( {5-{(4- { [4^trifluoroinethyl)pyrimidin-2- 
y I] amino } piperidin- 1 -yl)siilfonyl]thien-2- 
yl}metfayl)benzamide 






a 


571 


569 


262 


N-[(5- {[4-{3 -cyclohexy l^hydroxyaniliiio)- 
piperidm- 1 -yljsulfonyl} thicn-2-yI)methyl]-3- 




ol 


a 


599 


597 


263 


N-{ {5-[(4- {3^(butylainino)sulfo^^ 

nmeri diiv- 1 - vl Vml fonvtl th \ pti— ? » vl \ mrtfi vH- 1- 

nitrobenzainidc 


5.8 


99.4 


a 


636 


634 


264 


N-[(5-{[4<3^ylaiiilmo)piperi 
tmei>-2-yl)memylV3-nitrobciramidc 


. 4.64 


97.6 


a 


529 


527 


265 

1 


3-iiitio-N-{(5- { [4^5,6 r 7,8-tetrahyd^cmaphthalei>l - 
^lammo)piperidin- 1 -yljsulfonyl } tfaien-2-yl)methyl]- 


5.13 


88.5 


a 


555 


553 


266 


l-iutro-N-[(5- {[4^3-propylphenoxy)piperidm-l- 
fl]sulfonyl)tliiGn-2-yl) 


757 


75.8 


a 


544 


542 




H(M[^2,4KffluorobOT^^^ 

rl]sulfonyl} ^ein2-y0mcthyl]0-nitrobeiizaiiiidc 


i33 


97.7 


a 


550 


553 



Protocol #4 

Example 268: Preparation of N-r(5-(r4^2.4-difluorobei^ 
thien-2-vl)methvH-3-methoxvberizamide 268 



(f(3-MethoxvbeDZovnaimM chloride 268a 

The title sulfonylchloride was prepared according to the synthetic protocol#3 (example 

177). 

After flash chromatography using cycIohexane/EtOAc 1:1 as eluent, the main fractions 
were recrystallized from CH 2 Cl2/cyclohexane to afford pure 17.5g of 268a. 
l H NMR (CDC1 3 ) 67.79 (t, J= 4.0 Hz, IH), 7.65 (t, 7.9Hz, 1H), 7.58 (m, 1H), 7.70- 
7.35 (t, 7= 8.1 Hz, 1H), 7.06 (m, 2H), 5.07 (d, J= 3.8 Hz, 2H), 3.88 (s, 3H). 
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N4f5-(r4-f2.4-difluoroben2ovltoiperid^^^ 
methoxyfaenzamide. 268 

268 was prepared using the general procedure protocol applied for the preparation of 2 
5 and could be isolated as colorless solid in 98% yield (62mg). ). M/Z APCI : 535 (M+l ), 
533 (M-l). Anal. HPLC: rt - 6.22 min (method a). 

Example 269: Preparation of 2~Hvdroxv-N-fl54f4~(34ftrifluorornethvl)su1fonv1V 
anilino)piperidin-l -vnsulfonvllthien-2-vBmethvnben23mide 269 



10 DiallvI-thiophen-2-vlmethvlamine 269a 

A solution of 2-aminomethyl-thiophene (51.4 g, 956 mmol) and i-Pr 2 NEt (140 g, 1081 
mmol) in CH2CI2 (1 1) was placed in a 3-1 flask equipped with a condenser and an effi- 
cient magnetic agitation. Allyl bromide (115,7 g, 454 mmol) was added, whereupon the 
moderately exothermic reaction spontaneously reached the reflux temperature after 2 h. 

15 The mixture was stirred overnight (16 h), washed (NaHC0 3 sat; brine), dried (MgS0 4 ), 
and concentrated. The resulting oil was filtered over silica gel (EtOAcrhexane 1 :4). The 
filtrate was concentrated and the filtration was repeated to afford 70.3 g (80%) of the 
title diallylamine as a brown-yellow oil, clean by NMR: 'H NMR (CDCI3) S 7.25 (br. d, 
J= 5.9 Hz, 1H), 6.98 (br. dd, J= 5.1, 2,8 Hz, 1H), 6.94-6.92 (m, 1H), 5.99-5.86 (m, 

20 2H), 5L29-5.18 (in, 4H), 3.85 (s, 2H), 3.16 (dd,^^ 6.3, 0.9 Hz, 4H). 



5rDiaIlvlaminomethvl4hiophene-2-sulfbnvl chloride 269b 

A solution of the allyl-protected thiophene 269a (6.2 g, 32.1 mmol) in Et 2 0 was cooled 
25 to - 70°C by means of an acetone/diy ice bath. A solution of /-BuLi in pentane (2 1 .38 
mL, 1 .5M, 32. 1 mmol) was added over 2 min whereupon the internal temperature mo- 
mentarily rose to -50°C and the mixture turned orange. After 10 min., SO2 was bubbled 
for 2 min, which led to the immediate formation of a thick precipitate. The reaction was 
allowed to reach 0°C, and a suspension of NCS (4.63 g, 32.1 mmol) in THF (20 mL) 
30 was added, whereupon the slurry turned purple. After 45 min at r.t, the mixture was 
filtered over SiOj, eluting with EtOAc. Evaporation, dilution with EtOAcihexane 1 :5 



.t O O 7" O BM- . O 7' H ? O 5 
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and filtration over Si0 2 gave 5.0 g (53%) of the title sulfonyl chloride 269b as a pale 
brown oil which was used without further purification. 



jyjy-Diallvl-W-f I5-IY4- ( 3-f ( tri fluoromethynsulfonvllanilinolpiperidin-l -vnsulfonvll- 
5 thien-2-vl>methvl)anu'ne 269c 

A solution of 4-(3-trifluorometImesulfonyl-phenylam (731 mg> 2.37 

mmol) and Et 3 N (0.5 mL, 3.58 mmol) in CH 2 C1 2 (20 mL) was treated with the diallyla- 
mino sulfonyl chloride 269b 23*C. A thick precipitate appeared within 5 min, and the 
mixture was stirred overnight (even if complete within minutes). Dilution with CH 2 Cl 2 
10 (50 mL), washing (H20; brine), (faying (MgS0 4 ), and evaporation afforded the crude 
product, which was filtered over silica gel (AcOEtxyclohexane 1:1) to afford 1.15 g 
(86%) of the title bisallylamine, which was used in the next step without further purifi- 
cation. 

2-Hvdroxv-jvV(5-rf4-tt-rftri fl^ 
15 thien-2-vUmethvI)benzamide 269 

A solution of the bisaUylamine 269c (1.15 g, 2.04 mmol), N,N'-dimethylbarbituric acid 
(NDMBA 637 mg, 4.08 mmol), and Pd(PPh 3 ) 4 (1 10 mg, 0.096 mmol) in CH 2 C1 2 (20 
mL) was degassed by bubbling argon for 10 min. The reaction was stirred at 23"C over 
the week-end (3 d), concentrated, diluted with DMF (12 mL), and treated with salicylic 
20 acid (290 mg, 2.10mmol), 1-hydroxybenzotriazole (HOBt, 283 mg, 2.10 mmol), and N- 
efoyl-N^3-dimetoylammopropyl)-caro^ (EDC, 402 mg, 2.10 mmol) for 24 h at 
23*C. Dilution with EtOAc, washing (H 2 0, NaHC0 3 sat, brine), drying (MgS0 4 ), and 
evaporation afforded the crude 3-hydroxybenzamide. Purification by reverse-phase 
prep. HPLC (C8, H 2 0:CH 3 CN 60:40 -» 0:100 over 40 min, r.t = 23 min) and freeze- 
25 drying afforded 466 mg (38% from 269c) of the title 3-hydioxybenzamide as a white 
powder 'H NMR (DMSO-rfd) 8 12.1 (s, 1H), 9.48 (t, J = 5.9 Hz, 1H), 7.86 (dd, 7.9,1.5 
Hz, 1H), 7.50 (d, J = 3.8 Hz, 1H), 7.45 (t, 8.1 Hz, 1H), 7.41 (dd, J= 8.9, 1 .5 Hz, 
1H), 7.21 (d, 7= 3.8 Hz, 1H), 7.18-7.10 (m, 3H), 6.93 (d, J= 8.3 Hz, 1H), 6.91 (td, J= 
8.4, 1.1 Hz, 1H), 6.52 (d, J= 7.7 Hz, 1H), 4.73 (d, 7= 5.8 Hz, 2H), 3.57-3.47 (br. d, 7= 
30 12.1, 2H), 3.52-3.35 (br. m., 1H), 2.62 (t, 7=1 0.4 Hz, 2H), 2.07 (s, 1J2H, residual 

CH 3 CN), 2.02-1 .92 (br. d, 7= 10.4 Hz, 2H), 1.47 (qd, J~ 1 1.2, 3.6 Hz, 2H). ,3 C NMR 
(DMSO-rf<5) (5167.52 (s, CO), 158.36 (s), 148.98 (s), 147.85 (s), 132.83 (d), 132.74 (s), 
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131.47 (d), 130.00 (d), 128.98 (s), 127.09 (d), 125.52 (d), 124.83 (s), 118.92 (q, residual 
CH 3 CN), 11834 (q, 7= 326 Hz, CF 3 ), 117.75(d), 116.24(d), 115,23 (d), 114.19(q), 
1 1 1.33 (d), 45.93 (d), 43.66 (t), 36.66 (t), 29.18 (t), 0.00 (s, residual CH 3 CN). M/Z 
APCI : 604 (M+l), 602 (M-l). Anal. HPLC: R.t = 6.60 min (method a). 
5 CwHWFaNaOA" 0.3 CH3CN- 1 .0 H 2 0 Calc: C: 47.53%. H: 4.36%. N: 7.44%. Found: 
C: 47.4 1% H: 4.09%, N: 7.49%. 



In this protocol, salicylic acid could be replaced with other carboxylic acids, which in- 
clude (but are not limited to): 4-cMorobenzoic acid, 4-nitrobenzoic acid, 3-nitrobenzoic 
10 acid, 3-methoxybenzoic acid, 5-nitro-lH-pyrazole-3-carboxylic acid, 2- 

hydroxynicotinic acid, 2-mercaptonicotinic acid, 3,4-dihydroxybenzoic acid, 2-picolinic 
acid. 

The following compounds were prepared on a parallel fashion according to the exam- 
15 pies described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples 



Exempts 


Name 


RiHPLC 


Purity 


Gradient Mass 
HPLC M+l 


Mass M 






270 


N-[(5-{[4^1H-i;23-benzotr^ 
yl]sulfonyl}thien-2-yl)me^ 


5.55 


91.6 


a 


512 


510 


271 


N-KHMlH-l^^benz^^ 
yllsii!fonyl}tiiien-2-yl)mea!ylV2-hydn)xybeiJzami^ 


5.6 


89.4 


a 


498 


496 


272 


N-{[5~{ {4^4^13-dithiolan-2-yl)aii^^ 
yl}sulfonyl)thieo-2-vil^^ 


5.74 


88.1 


a 


605 


603 


273 


3-xnethoxy-N^(5-{[4^3-me^^ 

I -yl]sulfonyl} thiei^2-yl)metbvllb™^TTTiMf» 


4.58 


88.6 


a 


516 


514 


274 


3-methoxy-N-{[5-{ {4-[3^trifluorometfayi)aniliDo}- 
piperidm-1 -yl}sulfony])tfaieai-2-yI]iiKthyl}- 
bcnzannde 


6.5 


97.5 


a 


554 


552 


275 


N-{[5^{4-[3^dimethylaiiiino)^^ 
yI}sulfonyl)Aici^2-yI]metbyl}-3-me&oxy- 


4.4 


83.1 


a 


530 


528 


276 


3-methoxy-N-[{5- { [4^3-propylanilino)pipcridin- 1 - 
yllsulfonyl) diicn-2-yl)incthyr|ben23™de 


5.29 


933- 


a 


528 


526 


277 


3-methoxy-N-{[5^{4-[3^m^ 

piperidin- 1 -yl} sulf ony l)thien-2-yl]methyl } - 

benzamide 


5.59 


95.7 


a 


564 


562 


278 

1 


3-methoxy-N-{[5-{ {4>[3-(mcthylsulfanyl)aniliiio}- 
pipcridin- 1 -yl } sulfonyl) thien-2-yI]methyI } - 
uenzaniide 


5.5 


97 


a 


532 


530 
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279 


N- { {4-PKaxninosulfonyl)anilino]piperidin-l- 
yl}sulfonyl)thien.2-y]]methy]}-3-methoxy- 


5.2 


93.8 


a 


565 


563 


280 


methyl 3<{H(5-{[(3-methoxyb^ 

methyl } thieii-2-yl>sulfony1]piperidnwt-yl } ammn)- 

bcnzoate 


5.76 


96.8 


a 


544 


542 


281 


N-{[5-( {4-[3^amiiiocaibonyl)aiiilmo 

yl } sulfcrayl)thien-2-yl]methyl}-3-inethoxy. 

benzamide 


4.08 


95.4 


a 


529 


527 


282 


3-methoxy-N-[(5- {[4^2-methoxyanilino)p^cridiii- 
1 -yl]siilfonyl}tm*eii-2-yl)iiicdiyl]benzamide 


4.58 


902 


a 


516 


514 


1 283 


_ N-( {5-[(4^3>nitroaailiao} piperidin-4- 

yl)sulfonyll thien-2-yl ) mcthyl)-3~inethoxybenzanrid( 


6.44 • 


I 893 


i a 


531 


529 


284 


3-methoxy-N-{[5-( {4<[2-{trifluorom£thyl)aiiilino]- 
piperidin- 1 -yl} sulfonyl)thien-2-yl]methyl}- 
benzamide 


7.15 


96.9 


a 


554 


552 


1 285 


N^{5^(4-{2-imxoaiiilmo}pipei^ 
thiei^2-yl} mcthyl>-3-methaxyben2aimde 


6.59 


I 952 


a 


531 


529 


286 


N- { [5-( {4^4^ammocarbonyl)airiliiu^^ 1 - 
yl} siilfonyl)tmm-2-ylJmeihyl}-3-inemoxy- 
benzamide 


4.57 


952 


a 


529 


0 


287 


N-{[5<{4^4-(l^^thiolai^2-yl)aii^ 

yl}sulfonyl)thien-2-yl]metbyl}-3-methoxy- 

bcpzmmlc 


5.64 


96.6 


a 


599 


597 


1 75151 


N-[(5- { [4^3^hloroanilino)pipeTidin- 1 -yl]sulfony I } - 
thien-2-yl)niemyll-3-inethoxybeBzaimde 


6.57 


1 97.7 


a 


520 


518 


289 


N-[(5- { [4^4^Moroanilino)piperidi]>l -yljsulfonyl} - 
thien-2-yl)methyll-3 -methoxybenzamide 


6.86 


100 


a 


520 


j 518 


290 


3-methoxy-N-{ {5-[(4-{4^(trifhioronoethyl)- 
sulfonyljanilino} piperidm-1 -yl)sulfonyl]thien-2- 
yl } methyl)benzamide 


6.88 , 


98 


a 


618 


616 


291 


N-( {54(4-{3^amino(iimiin)mefhyl]ani1iTin}- 
piperidiinl -yl)sulf^^ 
cnethoxybenzamide 


4.18 


913 


a 


528 1 


526 


292 


N K {5-[(4-{3-[(2-hydroxyetbyl)sulfonyl]anil^ 

piperidiD-l-yl)sx2lfonyI]tbien-2-yl}niethyl>3- 

methoxybenzamide 


5.11 


922 


a I 


594 


592 


J 293 

1 


3-methoxy-N-{ {5-[(4- {3-[(trifluoroiiiethyl)sulfoi3y 1]- 
milino}piperidin- 1 -yl)sulfenyl]mieiH2-yl} methyl)- 
jcnzamjde 


6.55 


88.1 


a 1 


618 


616 


294 


*H {5-{(4-anihi2opiperidiD-I -yI)sulfonyl]thiei>-2- 
fi } methyl h3-methoxybenzaimde 


A 55 1 


DO c 


a 1 


AQA. 1 
4<50 


AO A 

454 


295 a 

1 V 

t 


^methDxy-N^{5-I(4-{3^(iri£lwm>i^ 
imliiro}piperidm- 1 -yl)sulfonyl]tmeii-2-^}memyI)- 
enzamide 


6.54 


92.9 


a I 


586 


584 


> 

296 

, ... _ 


{[4^4-hydroxyanilino)pipeTidm-l - 
l]simoByI}thien-2-yl)nie^ 


3.98 




a 1 


5ft9 1 


JlIU 


[ 

297 a 
b 


-nitTO-N-f 1 5-fY4- f 3-tf trifhinrnmethvl Vnilfbnvll. 

nilmo}pipeiidiii-l-yl)suI^ 


723 


88 


a I 


601 


599 


I 4 
298 a 
! to 


-mtro-N-( {5-[(4- {3-[(trifhioromethyl)sulfanyl]. 

ailino}piperidin-l-yl)sulfcmyJ]tfc 

enzamide 


728 


90.4 


a 1 


601 


599 


299 


L l(5-{ [^?-hydroxyamlino)p^eridm-l - 
tlsulfbnyl } tm*en-2-yl)methy]]-3-methoxybenzamide 


4.12 


89.8 


a 


502 


500 


1 300 3- 


methoxy-N-f( 5- f f4^pyriiridin-2-ylainino)- 


4.15 | 


92.7 


a 


488 1 


486 



,;1;00 . D7?RO S 

WO 01/23378 PCT/IBOO/01380 

72 





piperidiB-l-yI]sulfonyl}thien-2-yl)metfayl]- 
benzanride 












301 


N-{[5-< {4-[(3-anuDopyridin-2~yl)armno]piperidiiHl 
yl}sulfonyl)thien-2-yI]nietbyI} -3-methoxy- 
bcnzannde 


3.96 


93.1 


a 


502 


500 




N-[(5- {[4-({3-nitrop)Trid^ 
yl]sulfony]}thien-2-yl)inethyl]-3-^ 




100 


a 


532 


530 


303 


N-{[5^{4^[(2^oxido-13^ydro-2-ben20thien- 
5-yl)ammo]piperidin- 1 -yl} sulfonyl)thien-2- 
yllincthyUO-iiiethoxvbeTi?-!^^ 


5.04 


98J 


a 


576 


574 


304 


N-[<M[4^23^ydro-lH-in^ 

piperidin-l-yl]sulfonyI}thien-2-yl)mcd^ 

methoxybenzaxmde 


4.81 


97.1 


a 


526 


524 


305 


3-methoxy-N-[(5-{[4^2^ropy^ 
yllsulfonyl}thien-2-vl)medivnbenzamide 


5.99 


99 


a 


528 


526 


306 


3-metboxy-N-f(5-{f4^4-t)roovlanilmo)DiDeri 
ynsulfonyl}&ien-2-vl>nicthvnbeazamidc 


5.15 


97.9 


a 


528 


526 


307 


N-[(M [4^3-tcrt-biitylaiiiliiio)piperidm- 1 - 
yllsulfonyl ) thien-2 -vl)methyn-3-methoxybeiizamide 


5.41 


98.9 


a 


542 


540 


308 


N-{ {5~{(4~ {[3M:hloTO-5^trifluoromcdiy])pyridin-2- 
yl]anrino}piperidin-l -yl)stilfbnyl]thien-2- 
yl) mcthylVi-methoxybenzamidc 


7.23 


96.1 


a 


589 


587 


309 


3 -methoxy-N- { [5-{ {4-f 3-( 1 3-oxazol-5-yi)anilinol- 
piperidin- I -yl} sulfonyl)thien-2-yi]mctiiyl} - 
benzamide 


5.25 


94.9 


a 


553 


551 


310 


N-[(5-{[4K[l,l^biphenyl]^ 

yllsulfonyl) thicai-2-vl)metbvIV3-niedioxvben2ainide 


5.82 


97.1 


a 


562 


560 


311 


3-methoxy-N-[(5- {[4-(3^pxopy^9henoxy)pipcridinr 1 - 
yIlsulfonyl}thien-2-yl)mcthyI]ben2anridc 


7.55 


78.7 


a 


529 


527 


312 


3-methoxy-N-{[5^{4-r3^xnoroto^ 

anilino]piperidin-l-yl}sulf^ 

benzamide 


5.85 


96.9 


a 


635 


633 


313 


3-mcthoxy-N-[(5-{[4<2-phenylethyl)piperidia-l - 
yljsulfonyl) thicn-2-yl)niethyl]benzamide 


7.2 


983 


a 


499 


497 


314 


N-[(5- { [4^3-benzylaniliiio)pq>cridn>l -yI]sulfony])- 
thi en-2 -yl)metbyl>3 -methoxybcnzami dc 


5.T7 


97.6 


a 


576 


574 


315 


3 -methoxy-N-{(5- { [4^3-pha3ylpropyI)piperazin- 1 - 
yl]sulfonyl}thien-2-yl)nie^^ \ 


433 


99.7 


a 


514 


512 


316 


3-methoxy-N-{ {5-{(4-{[4-(trifluoroine&yI)- 

3yriinidin-2«yI]amino}pipeT^ 

2-yl} methyl)benzamide 


5.69 


100 


a 


556 


554 


] 

317 J 
i 


N-[(5- {[4^3^dohcxyl^hydroxyaiulino>- 

3iperirixiM-yI]sulfonyl}tto^ 

nethoxybcnzamidc 


4.76 


9L7 


a 


584 


582 


] 

318 i 
i 


^{5-[(4-{H(Myiamro^ 
>iperidin-l -yl)siil^ 
nethoxybenzamide 


5.77 


993 


a 


621 


619 


i 

319 J 


S4(5- {[4^3^thylamlmo)piperid^ 
hien-2-yl)methylV3-mefeoxybcnzamide 


4.54 


94.4 


a 


514 


512 


3 

320 1 

y 


^methoxy-N-{(5- { [4-{5 T 6,7,8-tetrahydroiiaph^ 

-ylammo)piperidiihl-yl]sulfonyl}thi^ 

l)merayllbenzamide 


5.02 


88.2 


a 


540 


538 


321 y 

3 


H(M[^lH-U,34>eiizotria^ 

IJsulf onyl} tJncn-2-yl)mcthyI>5-nitio-IH-pyrazoIc. 

-carboxanride 


5.12 


962 


a 


517 


515 


322 is 


K(5- {f4^ 1 H-l,2,3-4>eirzo^ 


4.15 


93 


a 


499 


497 
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yljsulfonyijthien^ylJmcthylJ^-oxo-U- 
dihydropyridine-3-carboxainide 












323 


N-[(5-{[4-(lH-1^3-bcnzotriazol.l-yi)pipcridin-l- 

yl]sulfonyl}tfaien-2-yl)inetbyI].2-thioxo-U- 

dihydropyridme-3-caiboxaniide 


4.43 


85.8 


a 


515 


513 


324 


N^(5-{[4KlH-1^3-benzotr^ 

yl]sulfonyl}thiei>2-yI)methyl>3,4- 

dihydroxybenzamide 


4.62 


89.1 


a 


514 


512 


325 


N-[(5-{[4-{ 1H- 1 ,2,3-benzotriazoH -yl)piperidin-l - 
yljsulfonyl} thien-2-yl)inethyI}pyridinc-2- 
carboxamide 


522 


98.9 


a 


483 


481 



Example 326: Preparation ofN-rf5.rr4-rh CT v1nv Y ) Di P eridi n -I-vT1 g „ Tf 0 nvnthien-7- 
vnmethvn-3-methoxvfaenzamide 326 



10 



15 



To a solution of 4-hydroxy-piperidine (190mg, 1.88 mmol) and DIEA (0.87mL, 5.13 
mmol) in 10 mL CH 2 C1 2 was added a solution of 5-({[H4-Chloro-phenyl)-methanoyl]- 
amino}-methyl>thiophene-2-sulfonyl chloride lb (500mg, lJlmmol) in hot DCE. The 
reaction mixture was stirred for 4h. lOOmL EtOAc were added and excess of amines 
were removed by extraction with HC1 (IN). The sulfonamide intennediate was used 
without any further purification, where 300mg (0.84mmol) were dissolved in dry DMF 
under At. NaH (60mg, 50% in parafine oil, l.Olmmol) were added as a solid. The col- 
our of the reaction changed to orange. The reaction mixture was stirred for 15' until no 
gas evolution was observed anymore. Iodohexane (356mg, 1.68mmol) dissolved in lmL 
DMF was added to the above solution and the reaction mixture was heated at 70°C 
overnight. DMF was evaporated to dryness and the crude was taken up in CH 2 C1 2 . The 
organic layer was washed twice with water, dried over MgS0 4 and evaporated to dry- 
ness. The crude was purified on silica gel using cyclohexane/EtOAc 3:1 as eluent to 
obtain 210 mg (59%) of pure 326a as a colorless oil. 

20 N-r(5-fr4-ftex V lox Y )p^^ 
326 

A solution of 326a (134mg, OJmmol), 1,3 Dimethylbarbituric acid (94mg, 0.6mmol) 
and Tetrakis(mphenylphosphine)palladium (12mg, O.OlmmoI) were stirred under Ar- 
gon in 3 mL CH 2 C1 2 . The reaction was followed by HPLC until all starting material dis- 
25 appeared. The crude was evaporated to dryness and taken up in dry THF. To this solu- 
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tion was added DIEA (230ul, 1.5mmol) and 3-anisoylchloride (51mg, 0.3mmol). The 
reaction was stirred for 3h, EtOAc was added and the organic layer was extracted with 
NaHC03 sat, HQ (0.1N) and brine. The dry solution was evaporated and purified by 
flash chromatography on silica gel using cyclohexane/EtOAc 7:3 as eluent. 326 was 
5 obtained as an oil (54mg, 37%): H* NMR (CDC1 3 ) £7.43-7.25 (m, 4H), 7. 1 5-7.05 (m, 
2H), 6.60 (m, 1H), 4.83 (d, 7= 6.0 Hz, 2H), 3.86 (s, 3H), 3 35 (d, 6.6, 2H), 3 .35- 
3.23 (m, 3H), 2.95 (m, 2H), 1.94 (m, 2H), 1.86 (m, 2H), 1.70-1.50 (m, 5H), 1.30-1.20 
(m, 8H), 0.87 (t, /= 6.8, 3H), M/Z APCI: 495.2 (M+l). 

10 Example 327: Preparation of AAf/5-rf4 -heotanovlpiperidin-l-vnsulfonvllthien-2- 
vll methvl V3-methox-vbenzamide 327 

Methyl 1 -( (5-f rdiallvlaminohne thvllthien-2-vU sulfonvl yiperidine-4-carboxvlate 327a 

15 5-DiaLylaminomethyl-thiophene-2-sulfonyl chloride 229b (270 mg, 1 .88mmol) and 
DIEA (0.88mL, 5.13mmol) were dissolved in 10 mL chloroform. This solution was 
added methylisonipecotate (269 mg, 1.88mmol) in 1 mL chloroform. The reaction was 
stirred for 3h, diluted with CH 2 Cl 2 and extracted with HC1 (0.1N), NaHCOj sat. and 
brine. The organic layer was dried over MgS0 4 and evaporated to dryness. The crude 

20 was purified by flash chromatography on silica gel using cyclohexane/EtOAc 1 : 1 as 
eluent to obtain 440 mg (65%) of 327a as colorless oil: H 1 NMR (CDC1 3 ) 57.30 (d, J = 
3.6 Hz, 1H), 6.83 (d,7=3.6 1H), 5.78 (m, 2H), 5.18 (m, 4H), 3.70 (s, 2H), 3.52 (m, 
6H), 3.07 (m, 4H), 2.50 (m, 2H), 2J25 (m, 1H), 1.93 (m, 2H), 1.84 (m, 2H). M/Z APCI: 
3992 (M+l) 



l-a5-r(diallvlaminn Vnemvl1tmCT^ 
carboxamide 327b 

/ 

327a (390mg, lmmol) and N,0-dimethyIhyd^xylamine (148mg, 1.52mmol) were 
30 stirred at -20°C in anhydrous THF, while Isopropylmagnesium chloride in THF (2M, 
1 ,65mL, 3.23mmol) were slowly added. The reaction mixture was allowed to warm to 
r.t during 30', followed by an additonal stirring at rx for 30\ The reaction is quenched 



25 
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with ammoniuinchloride solution (20%). The aqueous layer is extracted with t- 
butylmethylether, and the combined organic layers are washed with brine, dried over 
MgS04 and evaporated to dryness. The crude is purified by flash chromatography on 
silica gel using cyclohexan/EtOAc 1:1 as eluent. 327b (380 mg, 90%) was obtained as a 
5 colourless solid: H 1 NMR (DMSO d6) 61.53 (d, 3.7 Hz, 1H), 7.1 6 (d, 7= 3.6 1H), 
5.89 (m, 2H), 5.24 (m, 4H), 3.86 (s, 2H), 3.62 (m, 5H), 3.15 (in, 7H), 2.74 (in, 1H), 2.50 
(m, 2H), 2.25 (in, 2H), 1.84 (m, 2H), 1.63 (m, 2H). M/Z APCI: 428.1 (M+l). 



141 '(^5>r(diallvlamino)methvl1thien-2>vUsulfonvlbiDeridin^vnheDtan-l -one 327c 

10 

327b (376mg, O.88mmol) was dissolved in anhydrous THF and cooled to -20 °C. To 
this solution was added dropwise at -20°C hexyllithium (2M in hexane) (2.46mL, 6.2 
mmol).The reaction was allowed to warm to rt during 3h and poured on lOOmL HC1 
/EtOH (5%). The aqeous phase was extracted with CH 2 C1 2 and the combined organic 

15 layers are washed with NaOH (2N) and brine, dried over MgS0 4 and evaporated to dry- 
ness. The crude material was purified by flash chromatography on silica gel using cy- 
clohexane/EtOAc 4:1 as eluent to obtain 186 mg (47%) of (327c) as a brownish oil: H 1 
NMR (CDCI3) 57.40 (d, 3.6 Hz, 1H), 7.25 (d, J = 3.6 1H), 5.95 (m, 2H), 5.50 (m, 
4H), 4.32 (s, 2H), 3.70-3.50 (m, 6H), 2.50 (m, 2H), 2.32 (m, 3H), 1.85 (m, 2H), 1.68 

20 (m, 2H), 1.46 (m, 2H), .1.30-1.12 (m, 6H), 0.80 (t, J= 6.6 Hz, 3H), M/Z APCI: 453.2 
(M+l) 

N-( i 5-r(4-heptan oylpiperidin-l -Yl)sulfonvl1thien-2>vl) methvlV3-methoxvbenzainide 
327 

25 A solution of 327c (1 OOmg, Q.?.7nimol), 1 ,3Dimethylbarbituric acid (69mg, 0.44mmol) 
and TetraWs(triphenylphosphine)palladium (12 mg, O.Olmmol) were stiired in 3 mL 
CH2CI2 overnight The deprotection was followed by TLC. After complete cleavage of 
the protecting groups, the solvent was evaporated to dryness. The crude was taken up in 
THF, DIEA (76ul, 0.33mmol) was added, followed by the slow addition of 3- 

30 anisoylchloride (38mg, 0.22mmol) in THF. The reaction was stirred for 3h, diluted with 
EtOAc and extracted with NaHC0 3 and brine. The organic layers were dried over 
Na2S04 and evaporated to dryness. The crude mixture was purified by flash chroma- 
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tography on silica gel using cyclohexane/EtOAc 1:1 as eluent to obtain 30mg (50%) of 
327 as a colorless oil: H J NMR (CDa 3 ) tf7.4O-7.10 (m, 3H), 6.95 (m, 2H), 6.45 (m, 
1H), 4.70 (d, J= 6.0 Hz, 2H), 3.74 (s, 3H), 3.58 (m, 2H), 2.40 (m, 2H), 2.27 (t, J= 7.5 
Hz, 2H), 2.19 (m, 1H), 1.77 (m, 2H), 1.64 (m, 2H), .1.13 (m, 8H), 0.74 (t, J= 6.8 Hz, 
5 3H), M/Z APCI: 506.3 (M+l). 

Example 328? Preparation of 4n:hloro-N4f5-(r4^3-propvlanilinofaiperidin>l> 
vnsulfonvl}-2-fiinrl)methvl1benzamide 328 



10 4-Chlorx)-A^2-furvlmethvl-benzaniide 328a 

A solution of 4-chlorobenzoyI chloride (3.2g, 18.5 mol) in 50 ml dry CH 2 C1 2 was added 
over 30 min to a stirred solution of 2-furfurylamine (2g, 20.6 mol) and 'Pr 2 NEt (7ml, 41 
mol) in CH2CI2 (200 ml) at 0°C. The reaction was allowed to warm to room temperature 

15 over 3 h. The mixture was diluted with 200 ml of CH 2 C1 2 , washed twice with HC1 aq. 
(IN) and dried over MgSO*. Eviration of the solvent afforded 4g (83%) of the title 
benzamide as a white solid: ! H NMR (DMSO-d 6 ) 5 9.05 (t, J= 5.7 Hz, 1H), 7.89 (d, J 
= 8.7 Hz, 2H), 7.57 (m, 1H), 7.53 (d, J= 8.7 Hz, 2H), 6.40 (dd, 7= 3.7, 1.1 Hz, 1H), 
628 (d, J = 3.7 Hz, 1H), 4.46 (d, /= 5.6 Hz,2H).M/Z APCI : 236.6 (M+l), 234.8 (M- 

20 1). 

5-( m-(4-C^oro-phenvlVmethanovn-am^ chloride 328b 

Chlorosulfonic acid (494mg, 4.24 mmol) in CH 2 C1 2 (10 ml) was added dropwise to a 
solution of 9a (500mg, 2.12 mmol) in CH 2 C1 2 (20 ml) at -80°C. The mixture was al- 
lowed to reach room temperature in 5h. Excess of sulfonic acid was quenched with ice 
25 and NaHCO* 1.62 ml (40% aqueous soL, 2.54 mmol) of Tetrabutyiammonium hy- 
droxide were added, and the so formed salt was extracted with DCM. The organic layer 
was dried overMgS04, filtered and evaporated to dryness. A red coloured oil (1.1 lg) 
could isolated in 94% yield, which was used for the following step with any further pu- 
rification. 

30 The intermediate sulfonic acid tetrabutyiammonium salt (I.lg, 1 .97 mmol) was dis- 
solved in 20ml DCM and flushed with Argon. Triphosgene (410mg, 138 mmol) was 
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added as a solid followed by the addition of a solution of 60 p.1 DMF in 2ml DCM. The 
reaction was stirred under Ar. for 3h at r.t. The solvent was evaporated using reduced 
pressure, and the crude oily residue was purified by flash chromatography using 
PE/EtOAc 2:1 as eluant. Main fractions afforded 450mg (69%) of title sulfonylchloride 
5 328b. ! H NMR (CDa 3 ) S 7.57 (d, 7= 8.7 Hz, 2H), 7J27 (d, J= 8.7 Hz, 2H), 7.09 (d, J 
- 3.4 Hz, 1H), 6.43 (t, b, 1H), 6.40 (d, 7- 3.4 Hz, 1H), 4.57 (d, J= 6.0 Hz, 2H). 

4-chlon>-N-r(5- f r4-f3-propylanilmo)oiDeridin- Kvnsulfonvl 1 -2-furvI^ethvnbgizamide 
328 

10 328 was synthesised according to the protocol for the synthesis of 2. Isolated yield: 2 1 
mg (82%). Anal. HPLC: R.t = 5.34 min (method a). M/Z APCI: 516.2 (M+l), 514.1 
(M-l). 

The following compounds were prepared on a parallel fashion according to the exam- 
15 pies described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples 



Exentple 



Name 



rtHPLC 



Purity 



Gradient Mass 
HPLC I M+1 



Mass M 



329 


4-chloro-N-[(5- {[4<3<Mon>aiiilino)piperidiD- 1 - 
yIlsulfbnyI}-2-furyl)methynbcn2amide 


6.41 


97.8 


a 


508 


506 


330 


4^oxo-N4(5-{[4^metho^ 
yl]sulfonyl} -2-fturl)methyllbcnzamide 


4.86 


92 


a 


504 


502 


331 


4-chloro-N-{[5-{{443- 

(trifluoromethyI)anilino]p^cridn^ 1 -yl}sulfonyl)-2- 
furyllmcthyl } benzanride 


6.73 


96.8 


a 


542 


540 


332 


4-chloro-N-{[5-( {4-[3^dimetfaylammft)aTiil^^]- 
piperidin-1 -yUsulfbnyl)-2-f^ 


4.29 


93.6 


a 


517 


515 


333 


4^oro-N-{[5^{4^methyi^ 
piperidfoi-l-yl}sulfoByl^^ 


5.42 


98 


a 


552 


550 


334 


4-chlon>-N-{[5-( {4-[3^mcthylsulfenyl)anilino]- 
pi]^dm-l-yI}sulfonyl^ 


5.46 


96 


a 


520 


518 


335 


N-{[5<{4-[3^aimnosiilfoiiyi^^ 
yl}sulfonyl)-2-furynme^ 


5.08 


94 


a 


553 


551 


336 


methyl 3^{14(5-{[(4-chlorobcn2oyl)aminoJ- 

metbyl}-2-fuiyl)sulfon^^ 

benzoate 


5.64 


98 


a 


532 


530 


337 


H { 1 -[(5- {[(4-^on)benzoyl)amiiio]methyl} -2- 
fmyl)sulfony!lpiperidm^yl)ammo)benzamide 


4.3 


97.1 


a 


517 


515 


338 < 


*-chloro-N-( { 5-f(4- { 3-nitroanilino } piperidiD- 1 - 


6.22 


87.4 


a 


519 


517 
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yl)siilfonyil-2-fiiryi>inethyl)ben2annde 












339 


4-chl oro-N-[(5- { [4-(2-methoxyainlino)pip eridin- 1 - 
yl]suIfonyl}-2-f^l)metbyllbcnzaim 


456 


98.4 


a 


504 




502 


340 


4-chloro-N- { [5-( {4-[2 -{trifluoromethyI)ainlino]- 
piperich^l-yl}sulfonyl)-2-nnYll^ 


6.86 


97.6 


a 


542 


540 


341 


4n:moro-N^{H(^{2^troaniliiK)}piperidm.l- 
yl)sulfonyr|-2-fiEry]} methyl)benzamide 


6.29 


97.9 


a 


519 


517 


342 


4-cMoro-N-[(5- { [4^4n0i]oroaniliDo)piperidin- 1 - 
yHsuIfonyi}-2-£iwl)nictbyr|benzamide 


5.88 


98.1 




508 


506 


343 


4-chloro-N- {[5-{ {4-[4-{tri£luoromethyl)aiiiliiio}- 
piperidin- 1 -yI}sulfonyl)*2-furyl]methyl> benzamide 


6.73 


96.9 




542 


540 


344 


4-chloro-N-( { 5-{(4-{4-[(tri£luoronjethyl)sulfonyl]- 
anilino} piperidin- 1 -yI)sulfonyI]-2-finyl} methyl^ 
benzamide 


6.57 


99.1 




606 


604 


345 


N- 1 f 5-( f4-f4— / atninngaTfirmvnaTiiiinfiViiTV»rtHiTv- 1 . 

* H**- \ ^ F j_ 1 'ii ifcr%»m \j\j*mj kjmit niiw J^IAL/VXA E mi"l 

yl}sulfonyl)-2-n^Uinethyl}-4-cM^ 


4.61 


94.3 




517 


515 


346 


4-chlorO-N- 1 r5-^{4-f4-/ 1 3^ithiolan-2-vl\»mlinri'L 

piperi din- 1 -yl } sulfonyl)-2-furyllinethyl } benzamide 


555 


96.7 




578 


576 


347 


*K {5-[(4-{3-[3inino(imino)metiiyl]anilmo}- 
piperidin- 1 -yI)sulfonyl]-2-fujyl } mc thyl)-4-cMoro- 
benzanride 


4.07 


94.5 




516 


514 


348 


4-chloro-N-( {5-[(4- {3-[(trifluoromefljyl)sulfoDyl]- 
anilino}piperidin-l -yJ)sulfonyI]-2-fipyl}methyi)- 
senzamide 


6.77 


94.7 


a 


606 


604 


349 


N-( {5-{(4-anilinopipeiidin- 1 -yI)sulfony]J-2-furyl} - 
methyl)-4-chlorobenzamidc 


452 


93.8 




474 


472 


350 i 
1 


4-mtro-N-({5-[(4-{3-[(trifhioron3ethyl)s^ 
mflino} piperidin- 1 -yl)sulfony]]2-furyl} methyl}- 
jenzamide 


7.12 


97 


a 


574 J 


572 



Example 351 Preparation of ^Moro-AT-ffS^-O-rrtrifluoTDmethynsulfonvn- 
anilino)pvnolidin-l -vnsulf onvnthien-2-v l 1 meth yl)h m7fl m ide 351 



5 4^hloro-Mr(5-fr(3/?y3-hvdroxvDV^ 
351a 

To a suspension of R-3-pynt)b'dinol hydrochloride (530mg, 4.29 mmol) and DEEA 
(0.75ml, 14.3mmol) in CH 2 C1 2 /DMF 1:1 was added a solution of 5-({[l-(4-Chloro- 
phenyl)-methanoyl]-amino}-methyl>1hiophene-2-sulfonyl chloride lb (l.Og, 

10 2.86mmol). At the end of addition the suspension disappeared The reaction mixture 
was stirred overnight. 100ml EtOAc were added and the excess of amine was extracted 
with HC1 (IN), followed by washings with brine. The organic layers were dried over 
MgS0 4 and evaporated to dryness to provide 351a (1 .14 g, 99.9%) as a colourless foam: 
H' NMR (DMSO d6) £9.34 (t, J= 5.8 Hz, 1H), 7.89 (d, J= 8.7 Hz, 2H), 7.49 (d, J= 

15 3.8 Hz, 1H), 7.55 (d, J= 8.7 Hz, 2H), 7.13 (d, J= 3.8 Hz, 1H), 4.95 (d, /= 3.4 Hz, 1H), 
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. 4.65 (d, J = 5.6 Hz, 2H), 4.16 (m, 1H), 3.40-3.20 (m, 5H), 3.00 (m, 1H), 3.35-3.23 (m, 
3H), 1.80-1.60 (m, 2H), M/Z APCI: 401.2 (M+l), 398.9 (M-l). 

4-chloTtKAM75-rO-oxopmolid^ 351b 
5 At -80°C oxalylchloride (36mg, 0.28mmol) was dissolved in dry CH 2 C1 2 . while DMSO 
(50ul, 0.6 mmol) were added slowly. The solution was stirred under Ar. For 15'. 351a 
(lOOing, 0.25mmol) was dissolved in 2ml CH2CI2, and this solution was added dropwise 
to the above reaction mixture at -80°C. The reaction was stirred for 15* at low tem- 
perature, before DIEA (0.2 1ml, 1 .25mmol) was added. The reaction was stirred at - 

10 80°C for 30' and allowed to warm to rt during 2h. A white solid was formed, the 
reaction was quenched with water and extracted with CH 2 C1 2 several times. The 
combined organic layers were dried over MgS0 4 and evaporated to dryness. The crude 
was purified by flash chromatography on silica gel using EtOAc/cyclohexane 2:1 as 
eluent 351b (80mg, 80%) was obtained as a colourless solid.: H 1 NMR (CDCb) 57.72 

15 (d, 7= 8.7 Hz, 2H), 7.46 (d, J= 3.8 Hz, 1H), 7.42 (d, 7= 8.7 Hz, 2H), 7.08 (d, J= 3.8 

Hz, 1H), 6.59 (t, J- 5.8, 1H), 4.80 (d, J = 6.0 Hz, 2H), 3.58 (t, 7- 7.5 Hz, 2H), 3.50 (s, 

3H), 2.54 (t, J = 7.5, 2H), 3.35-3.23 (m, 3H), 2.95 (m, 2H), 1.94 (m, 2H), 1 .86 (m, 2H), 

1.70-1.50 (m, 5H), 1.30-1.20 (m, 8H), 0.87 (t, J = 6.8, 3H), M/Z APCI 399.0 (M+l), 

397.2 (M-l) 

20 4^hlora-Ar-f{5-r(3-m 

2-vl>methvnbenzamide 351 

351b was prepared according to the protocol #1 example 1 10 and was isolated as col- 
ourless solid in 84% yield (15mg). M/Z APCI: 609 (M+l), 607 (M-l). ) 

25 Example 352 ;Preparation of 4-chloTO-jV-f l5-f(4-{_V 
f(trifluoromethyl)sulfonvnam 
352 



352 was prepared according to the protocol #1 example 110 and was isolated as colour- 
30 less solid in 47% yield (12mg). M/Z APCI: 637 (M+l), 639 (M-l). ). 
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Example 353 : Preparati on of a pharmaceutical formulation 

The following formulation examples illustrate representative pharmaceutical composi- 
tions according to the present invention being not restricted thereto. 

Formulation 1 - Tablets 
5 A sulfonamide compound of formula I is admixed as a dry powder with a dry gelatin 
binder in an approximate 1:2 weight ration. A minor amount of magnesium stearate is 
added as a lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg of active 
sulfonamide compound per tablet) in a tablet press. 

10 Fonnulation 2 - Capsules 

A sulfonamide compound of formula I is admixed as a dry powder with a starch diluent 
in an approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg 
of active sulfonamide compound per capsule). 

Formulation 3 - Liquid 

15 A sulfonamide compound of formula I (1250 mg), sucrose (1.75 g) and xanthan gum (4 
mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a pre- 
viously prepared solution of microcrystalline cellulose and sodium caiboxymethyl cel- 
lulose (1 1 :89, 50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted 
with water and added with stirring. Sufficient water is thai added to produce a total 

20 volume of 5 mL. 

Formulation 4 - Tablets 

A sulfonamide compound of formula I is admixed as a dry powder with a dry gelatin 
binder in an approximate 1:2 weight ratio. A minor amount of magnesium stearate is 
added as a lubricant The mixture is formed into 450-900 mg tablets (150-300 mg of 
25 active sulfonamide compound) in a tablet press. 



Formulation 5 - Injection 

A sulfonamide compound of formula I is dissolved in a buffered sterile saline injectable 
aqueous medium to a concentration of approximately 5 mg/mL. 



1 0 O 7 Q <? r ^ . , O 7' P E?' O E 
WO 01/23378 ™ ^>CT/IBOO/01380 

81 

Example 354: Biological assays 
Biological Results 

The activities of the sulfonamide derivatives claimed in the formula I were assessed 
5 using the above described in vitro and in vivo biological assays. 

JNK 2 and 3 in vitro assays: JNK3 and/or 2 assays are performed in 96 well MTT 

plates, by incub ati on of 0,5 ng of recombinan t, pr e-a ctivatcd G5T>JNK3-orGST»JNK2 

with 1 ng of recombinant, biotinylated GST-c-Jun and 2 ^M 33 y-ATP (2 nCi/fil), in the 
10 presence or absence of sulfonamide inhibitors if formula I and in a reaction volume of 
50 ill containing 50 mM Tris-HCl, pH 8.0; 10 mM MgCl 2 ; 1 mM Dithiothreitol, and 
100 *iM NaV0 4 . The incubation is performed for 120 min. at R.T and stopped upon ad- 
dition of 200 pJ of a solution containing 250 jig of Streptavidine-coated SPA beads 
(Amersham, Inc.)*, 5 mM EDTA, 0.1% Triton X-100 and 50 pM ATP, in phosphate 
15 saline buffer. After incubation for 60 minutes at RT, beads are sedimented by centrifu- 
gation at 1500 x g for 5 minutes, resuspended in 200 pi of PBS containing 5 mM 
EDTA, 0.1% Triton X-100 and 50 fiM ATP and the radioactivity measured in a scintil- 
lation p counter, foDowing sedimentation of the beads as described above. By substi- 
tuting GST-c Jun for biotinylated GST-, ATF 2 or myelin basic protein, this assay can be 
20 used to measure inhibition of preactivated p38 and ERK MAP Kinases, respectively. 
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The values indicated in respect of JNK2 and 3, p38 and ERK2 refer to the IC50 (fiM), 
i.e. the amount necessary to achieve 50% inhibition of said target (e.g. JNK2). From the 
above table it could be derived that said test compounds according to formula I do have 
5 a significant effect both on JNK2 and 3, but virtually no effect onto p38 and ERK2, thus 
delivering a quite selective inhibitory effect. 

Sympathetic Neuron Culture and Survival Assay 

10 Sympathetic neurons from superior cervical ganglia (SCG) of new-born rats (p4) are 
dissociated in dispase, plated at a density of 10 4 cells/cm 2 in 48 well MTT plates coated 
with rat tail collagen, and cultured in Leibowitz medium containing 5% rat serum, 0.75 
fig/mL NGF 7S (Boehringer Mannheim Corp., Indianapolis, IN.) and arabinosine lO 5 !^. 
Cell death is induced at day 4 after plating by exposing the culture to medium contain- 

15 ing 1 0 ng/mL of anti NGF anti-body (Boehringer Mannheim Corp., Indianapolis, IN.) 
and no NGF or arabinosine, in the presence or absence of sulfonamide inhibitors. 24 
hours after cell death induction, determination of cell viability is performed by incuba- 
tion of the culture for 1 hour, at 37°C in 0.5 mg/mL of 3-(4,5-dimethylthiazol-2-yl)2,5 
diphenyl tetrazolium bromide (MTT). After incubation in MTT cells are resuspended in 

20 DMSO, transferred to a 96 MTT plate and cell viability is evaluated by measuring opti- 
cal density at 590 nm. 



The results of this assay with various test compounds demonstrate that compounds of 
Formula I are rescuing neurons from cells death (% neurons alive between 10 and 80) 
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11-2 Release Assay: 

Jurkat cells, a human T cell leukemia cell line (American Type Culture Collection # 
TIB 152) were cultured in RPNfl 1640 medium (Gibco, BRL) supplemented with 10% 
of heat-activated FCS, Glutamine and Penstrep. The cell suspension in the medium is 
diluted to give 2.10 6 cells/mL. The cells were plated (2.10 5 cells/well) on a 96-we!l plate 
containing different concentration of test compound (final concentration of compounds, 
10, 3, 1, 03, 0.1 nM). This mixture is incubated 30 minutes at 37°C in a humidified 
C0 2 atmosphere. Cells were then treated with 10 ul PMA + Ionomycine (0.1 jjlM and 1 
\xM final concentration) in all wells except negative control. In wells without com- 
pounds, 10 Ml of RPMI 2% DMSO (=0.1% final) is added. Cells are incubated 24 hours 
at 37°C and then the supernatant harvested (freeze at -20°C if not used the same day) 
prior to performing IL-2 ELISA test on the supernatant. 

EL-2 ELISA Assay: 

IL-2 release into the medium by PMA+Iono-stimulated Jurkat cells, in presence or ab- 
sence of test compounds is assayed by ELISA. Following the procedure described be- 
low 

Solutions 

Wash buffer. PBS- Tween 0.05% 

Diluent: PBS- Tween 0.05% 

Substrate solution: Citric acid 0.1M/Na 2 HPO 4 0.1M 

Stop solution: H 2 S0 4 20% 

Matched Antibody pairs/ standard: 

From R&D Systems 

Monoclonal anti-human IL-2 antibody (MAB602) (capture) 
Biotinylated anti-human IL-2 antibody (BAF202) (detection) 
Recombinant human IL-2 (202-IL-010) (standard) 
Plate preparation 

Transfer 100 ^1 capture antibody diluted in PBS at 5 ng/mL into a 96 well ELISA plate 
and incubate overnight at room temperature. 

Aspirate each well and wash 3 times with Wash buffer. After the last wash, damp the 
plate. 
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1. Saturate with 200 nl PBS-10% FCS. Incubate 1 hour at room temperature. 

2. Repeat the wash step 2. 
j4s$<r>> procedure 

1. Add 100 of sample or standard (2000, 1000, 500, 250, 125, 62.5, 31-25pg/mL) 
5 and incubate 2 hours at room temperature. 

2. Wash 3 times. 

3. Add 1 00 jil of biotinylated anti-human IL-2 at 12.5 ng/mL. Incubate 2 hours at room 
temperature. 

4. Wash 3 times. 

10 5. Add 100 \il streptavidin-HRP (Zymed #43-4323) at 1 :10'000. Incubate 30 minutes 
at room temperature. 

6, Wash 3 times 

7. Add 1 00 \xl substrate solution (citric acid/ Na 2 HP0 4 (1:1) + H 2 0 2 1 :2000 + OPD). 
Incubate 20-30 minutes at room temperature. 

15 8. Add 50 jil ofstop solution to each well. 

9. Determine optical density using a microtiter plate reader set to 450 nm with correc- 
tion at 570 nm. 



The result of this assay with various test compounds is summarized below: 

20 
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C-Jun Reporter Assay 

i 

Cell culture 

5 Hlr c-Jun HeLa cells are cultured in DMEM High Glc supplemented with 1 0% FCS 
(Sigma), 2mM Glutamine (Gibco), P/S, Hygromycin b lOO^g/mL and G41 8 250*ig/mL 
Cell culture preparation 
Cell Banks 

The cells are stored frozen in cryotubes under liquid nitrogen, as 1.8 mL volumes of cell 
10 suspension in culture medium containing 10% dimethyl sulfoxide. 
Cells are kept in culture for no more than 20 passages. 
Cell culture thawing 

When necessary, frozen vials of cells are thawed rapidly at 37°C in a water bath by 
gently swirling up to semi-complete thawing. Then the cell suspension are added to 10 

15 mL of culture medium* 

The cell suspension is then centrifoged for 5 minutes at 1200 rpm, the supernatant is 
removed and the cell pellet reconstituted in the medium and add to a 1 75 cm 2 flask 
containing 25 mL medium. The flasks are incubated at 37° C in an atmosphere of 5 % 
CO2. 

20 Cell passage 

The cells are serially subcultured (passaged) when 80% confluent monolayers have 
been obtained. 

The medium of each flask is removed and the monolayer is washed with 10-15 mL of 
phosphate buffer solution (PBS). 
25 Trypsin-EDTA solution is added to the cell monolayer, incubated at 37° C and tapped 
gently at intervals to dislodge the cells. Complete detachment and disaggregation of the 
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cell monolayer is confirmed by microscopy examination. The cells are then resuspended 
in 10 mL of complete medium and centrifuged for 5 minutes at 1200 rpm. 
The supernatant are discarded, the cells are resuspended in culture medium and diluted 
1/5 in 175 cm 2 flasks. 
5 Day 0 morning 

Prepare cells for transfections 

The cells from flasks of near - confluent cultur es a re deta ch ed and disaggi egaled lyy 

treatment with trypsin as described above. 
The cells are resuspended in culture medium and counted. 
10 The cell suspension are diluted with medium to give about 3.5xl0 6 cells/mL and lmL ^1 
of cell suspension are put onto 2 10cm culture dishes containing 9 mL of culture me- 
dium. 

The plates are incubated at 37° C in a humidified atmosphere of 5 % C0 2 in air 
Day 0 evening 
15 Transfections 

Control :02\ig pTK Renilla, 5.8^ig pBluescript KS, 500^1 OPTIMEM (GIBCO), 
lfytl Fugene6 



Induced rO.l^g pMEKKl, 0.2fig pTK Renilla, 5.7^ig pBluescript KS, 500^x1 
20 OPTIMEM (GIBCO), 1 %\x\ Fugene 6 30' RT 

The transfection mixture is added to the plated cells. The plates are incubated over night 
at 37° C in a humidified atmosphere of 5 % C0 2 in air 
Day 1 

A 96 wells plate containing 100 fil of culture medium per well is prepared 
25 Negative control (vehicle): 2^1 of DMSO is added to the 1 00Ml(in triplicate). 

Compound : 2 |xl of Hit compound stock dilution are added to the 100|il(in triplicate). 
The transfected cells are trypsinised and ressuspend in 12 mL of culture medium. 
1 00^1 of the dilution are added to each of the 96 wells plate. 

The plate is incubated over night at 37° C in a humidified atmosphere of 5 % C0 2 in air 
30 Hit compound dilutions 

Hit compound stock concentrations are the following: 
3, 1 and O.lmM in 100% DMSO. 
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Day 2 

Test procedure 

Dual-Luciferase™ Reporter Assay System (Promega) 

5 The medium is removed from the plate and the cells washed two times with 1 OOjil PBS 
Completely remove the rinse solution before applying PLB reagent. Dispense into each 

culture - well Sjil of IX PLB. Place the culture plates on a rocking-platform or orbital 

shaker with gentle 

rocking/shaking to ensure complete and even coverage of the cell monolayer with IX 
10 PLB. Rock the culture plates at room temperature for 15 minutes. Transfer 20 jxl of the 
lysate into a white opaque 96 wells plate. Read in a Iuminometer. 
-Inject 50jil of Luciferase Assay Reagent II wait 5", read 10" 
-Inject 50jil of Stop & GIo ® Reagent wait 5", read 10" 

15 Check RLU Luciferase/RLU Renilla*1000 



The result of this assay with various test compounds is summarized below: 
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LPS induced Endotoxin Shock in Mice 

The ability of the JNK inhibitors described in formula J to significantly reduce the level 
of inflammatory cytokines induced by LPS challenge was assessed using the following 
5 protocol: 

LPS (S. abortus-Galanos Lab.-) was injected (200 Mg/kg, Lv.) to Male C57BL/6 to in- 
duce endotoxin shock and compounds (0.1, 1, 10 mg/kg) or NaCl (200uM) were in- 
jected intravenously (10 mlAg) 15 min before the LPS challenge. Heparinized blood 
was obtained from the orbital sinus at different time points after the LPS challenge, and 
10 the blood was centrifuged at 9'000 rpm for 10 min at 4° C to collect supernatant for the 
measurement of cytokines production by mouse ELISA kit such as IFNy (Duoset R&D 
Ref. DY485). The test compounds displayed considerable capability to reduce inflam- 
matory related cytokines. 

15 Global Ischemia in Gerbils 

The ability of the JNK inhibitors described in formula I to protect cell death during a 
stroke event was assessed using the following protocol: 

METHOD 
* Surgery 

20 - Anesthesia: halothane or isoflurane (0.5-4%). 

- Sheaving of the gorge and incision of the skin. 

- The common carotid arteries (left and right) are freed from tissue. 

- Occlusion of the arteries using Bulldog microclamps during 5 min. 

- Disinfection of the surgery plan (Betadine®) and suture of the skin (Autoclip® ou 
25 Michel *s hooks). 

- Stabulation of the animals under heating lamp until awake. 

- Stabulation of the animals in the animahy in individual cages. 
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* Sacrifice of the animals 

- 7 days after ischemia (Decapitation or overdose of pentobarbital). 

- Sampling of the brain. 

5 

* Histological parameters 

- Freezing of the brain in isopentane (-20°C) 

- Slicing of the hippocampus using a cryo-microtome (20 \xm). 

- Staining with cresyl violet and/or TUNEL method 

10 - Evaluation of the lesions (in CA1/CA2 subfields of the hippocampus) 

- Gerhard & Boast score modified or 

- Cell counting in the CA1/CA2 

* Biochemical parameters 

- Microdissection of the cerebral structures 

15 - Parameters determined: DNA fragmentation, lactate, calcium penetration. 

- Analytical methods: ELISA. colorimetry, enzymology, radiometry. 
-2- TREATMENT 

- Administration of the test article or the vehicle: 1 5 min after reperfusion (5-10 min 
after the recovery of the anesthesia). 

20 - Standard protocol 

50 animals : 5 groups of 10 (group A : control, groups B-D : test article at 3 doses and group 
E : reference compound (ketamine 3x120 mg/kg, ip or Orotic acid 3x300 mg/kg, ip). 

The test compounds displayed considerable capability to protect from neuronal apoptosis 
25 during induced global ischemia. 
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Claims 

1 . Sulfonamide derivatives according to formula I 

Ar 1 rj N (CH 2 ) - Ar— SO;; — Y 
X R 1 

with its geometrical isomers, in an optically active form as enantiomers, dias- 
5 tereomers, as well as in the form of racemates, as well as pharmaceutical^ ac- 

ceptable salts thereof, wherein 

At 1 and Ar 2 are independently from each other substituted or unsubstituted aryl 
or heteroaryl groups, 
X is O or S, preferably O; 
10 Rl is hydrogen or a Ci-Q-alkyl group, or R 1 forms a substituted or unsubstituted 

5-6-membered saturated or unsaturated ring with Ar 1 ; 
n is an integer from 0 to 5, preferably between 1-3 and most preferred 1 ; 

Y within formula lis an unsubstituted or a substituted 4-12-membered saturated 
cyclic or bicyclic alkyl containing at least one nitrogen atom, whereby one ni- 

15 trogen atom within said ring is forming a bond with the sulfonyl group of for- 

mula I thus providing a sulfonamide, 

with the proviso that if Ar 1 is 4-chlorophenyl, X is O, R 1 is H, Ar 2 is thienyl, 
while Y is apiperazino group, L 1 shall not be diphenylmethyl, benzo[l,3]dioxol- 
5-yl-methyi, 4-methoxy phenyl, 2-hydroxyethyl, methyl, 4-chlorophenyl methyl, 
20 and if Y is a 3-methyl piperazino, L 1 shall not be 4-chlorophenyl methyl, and if 

Y is piperazino-3, 5-dione, L 1 shall not be 2-phenyl ethyl, 

with the further proviso that if Ar 1 is 4-chlorophenyl, X is O, R 1 is H, Ar 2 is thi- 
enyl, while Y is a piperidino group with L 1 being H, L 2 shall not be 2-hydroxy 
ethyl; 

25 with the further proviso that if Y is a piperidino- or a pyirolidino group being 

substituted at the p-position of the piperidino- or a pyirolidino nitrogen by a 
benzo[5, 6]cyclohepta[l, 2b]pyridine, or a benzo[5, 6]cyclohept (3,4) ene f 1, 
2b]pyridine, while Ar 2 is thienyl, X is oxygen, R 1 is hydrogen and n is 1, Ar 1 
shall not be a phenyl group; 
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with the further proviso that if X is oxygen, R 1 is hydrogen and n is 1 , while Y is 
a piperazine, said piperazine at the para-nitrogen shall not be substituted by a 
group containing a benzamidine or a protected form thereof; 
with the further proviso that the compounds 2-{[2-(benzoylaminometbyl)- 
5 thiophene]-5-sulfonyl} -1,23>5,6 J-hexahydn>-N^-dipropyl^S^^[f]isoin- 

dol-6-amine and N-[[5-[[7-cyano-l^^,5-tetrahydro-l -(lH-imidazol-4-yl- 
methyl)-3-(phenylme%IMH-l>4-benz^^ 
methyl] benzamide and its hydrochloride are excluded; 

with the final proviso that if X is oxygen and Y is a 4-8 membered saturated cy- 
10 clic alkyl containing one or two nitrogen atoms, Y shall, not be substituted by a 

group (C=0)N(RJR*) at the a-position of the sulfonamide nitrogen. 

2. Sulfonamide derivatives according to formula I 

Ar 1 — — N — (CH 2 )- — Ar— SO— Y 
X R 1 

with its geometrical isomers, in an optically active form as enantiomers, dia- 
15 • stereomers, as well as in the form of racemates, as well as pharmaceutical^ ac- 

ceptable salts thereof wherein 

Ar 1 and Ar 2 are independently from each other substituted or unsubstituted aryl 
or heteroaiyl groups, 
X is O or S, preferably O; 

20 R 1 is hydrogen or a Q-CValkyl group, or R 1 forms a substituted or unsubstituted 

5-6-membered saturated or unsaturated ring with Ar 1 ; 
n is an integer from 0 to 5, preferably between 1-3 and most preferred 1 ; 
Y within formula I is an unsubstituted or a substituted 4-12-membered saturated 
cyclic or bicyclic alkyl containing at least one nitrogen atom, whereby one ni- 

25 trogen atom within said ring is forming a bond with the sulfonyl group of for- 

mula I thus providing a sulfonamide, for use as a medicament; 
with the proviso that if Y is a piperidino- or a pyrrolidine group being substitu- 
ted at the JJ-position of the piperidino- or a pyiTolidino nitrogen by a benzo[5, 
6]cyclohepta[l, 2bft>yridine, or a benzo[5, 6]cyclohept (3,4) ene [1, 2b]pyridine, 
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while Ai* is thienyl, X is oxygen, R 1 is hydrogen and n is 1, Ar 1 shall not be a 
phenyl group; 

with the further proviso that if X is oxygen, R J is hydrogen and n is 1 , while Y is 

a piperazine, said piperazine at the para-nitrogen shall not be substituted by a 

group containing a benzamidine or a protected form thereof; 

with the further proviso that the compounds 2-{[2-(benzoylaminomethyl)«thio- 

phene]-5-sulfonyl}-l ,2,3,5,6,7-b^ 

amine and N-[[5-[[7-cyario-l^ 

(phenylmethylHH-l,4-benzocfcazepm methyl] benz- 

amide and its hydrochloride are excluded; 

with the final proviso that if X is oxygen and Y is a 4-8 membered saturated cy- 
clic alkyl containing one or two nitrogen atoms, Y shall not be substituted by a 
group (C=0)N(RJI') at the a-position of the sulfonamide nitrogen. 

A sulfonamide derivative according to claim 1 or 2, wherein Y is a piperazino- 
or piperidino group of the general formula 



N N— L 1 N 

or 



.L 1 



whereby, L 1 and L 2 are independently selected from each other from the group 
comprising or consisting of H, substituted or unsubstituted C|-C6-aliphatic alkyl, 
substituted or unsubstituted CrC6-aIkenyI, substituted or unsubstituted C2-C6- 
alkynyl, substituted or unsubstituted cyclic C 4 -Cg-alkyl optionally containing 1-3 
heteroatoms and optionally fused with aryl or heteroaryl; or L 1 and L 2 are inde- 
pendently selected from the group comprising or consisting of substituted or un- 
substituted aryl, substituted or unsubstituted heteroaryl, aryl-Ci-CValkyl, het- 
eroaryl-C,-Q-alkyl, -C(0)-OR\ -C(0)-R 3 , -C(0>NR 3 R 3 , -NR 3 R 3 , - 
NR 3 'C(0)R 3 , -NR 3 C(0)NR 3 R 3 , -(SO)R 3 , -(S0 2 )R 3 , -NSOjR 3 , -S02NR 3 R\ 
with R 3 , R 3 being substituents independently selected from the group compris- 
ing or consisting of H, substituted or unsubstituted Ci-C 6 -aIkyl, substituted or 
unsubstituted C2-C6-aIkenyl, substituted or unsubstituted aryl, substituted or un- 
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substituted heteroaryl, substituted or unsubstituted aryl-CrC6-a!kyl, substituted 
or unsubstituted heteroaryl-C \ -C6-alkyl; 

said aryl or heteroaryl groups being optionally substituted Ci-C 6 -alkyl, Cj-CV 
alkoxy, C^Cs-alkenyl, C2-C 6 -alkynyl, amino, acylamino, aminocarbonyl, Ci-Ce- 
alkoxycarbonyl, aryl, carboxyl, cyano, halogen, hydroxy, nitro, sulfonyl, sul- 
foxy, Ci-Ce-thioalkoxy, 

or L l and L 2 taken together form a 4-8-membered, substituted or unsubstituted 
saturated cyclic alkyl or heteroalkyl group; and 

R 6 is selected from the group comprising or consisting of hydrogen, substituted 
or unsubstituted Ci-C 6 -alkyI, substituted or unsubstituted Ci-C 6 -alkoxy, OH, 
halogen, nitro, cyano, sulfonyl, oxo (==0), and 
n' is an integer from 0 to 4, preferably 1 or 2. 

A sulfonamide derivative according to claim 1 or 2, wherein Y is a pyrrolidine, 
an azepan or a 1,4-diazepan moiety of the below formulas 



c 



N 




N 




N 

or or 
wherein L 1 is selected from the group comprising or consisting of H, substituted 
or unsubstituted Ci-Q-alkyI, substituted or unsubstituted C2-C 6 -alkenyl, substi- 
tuted or unsubstituted C 2 -(VaIkynyl, substituted or unsubstituted cyclic C4-C*- 
alkyl optionally containing 1-3 heteroatoms and optionally fused with aryl or 
heteroaryl; or L 1 and L 2 are independently selected from the group comprising or 
consisting of substituted or unsubstituted aryl, substituted or unsubstituted het- 
eroaryl, aryl-C-CValkyl, heteroaiyl-Cj-CValkyl, -C(0)-OR 3 , -C(0>R 3 , -C(0> 
NR 3 R 3 , -NR 3 R 3 , -NR 3 'C(0)R\ -NR 3 C(0)NR 3 'R 3 , -<SO)R 3 , -(SO^R 3 , • 
NSO2R 3 , -S02NR 3 R 3 ; 

R 3 and R 3 are substituents independently selected from the group comprising or 
consisting of H, substituted or unsubstituted Ci-C 6 -alkyl, substituted or unsub- 
stituted C 2 -C6-alkenyI, substituted or unsubstituted aryl, substituted or unsubsti- 
tuted heteroaryl, substituted or unsubstituted aryl-Ci-Q-alkyl, substituted or un- 
substituted heteroaryl-C, -C 6 -alkyI; 
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R is selected from the group comprising or consisting of hydrogen, substituted 
or unsubstituted CrQ-alkyl, substituted or unsubstituted d-C 6 -alkoxy, OH, 
halogen, nitro, cyano, sulfonyl, oxo (=0), sulfoxy, acyloxy, thioalkoxy and n* is 
an integer from 0 to 4, preferably 0. 

A sulfonamide derivative according to any of the preceding claims, wherein Ar 1 
and Ar 2 are independently selected from the group comprising or consisting of 
phenyl, thienyl, furyl, pyridyl, optionally substituted by d-CValkyl, preferably 
trihalomethyl, Q-CValkoxy, CrC6-alkenyl, C 2 -C 6 -alkynyl, amino, acylamino, 
aminocarbonyl, C r C 6 -alkoxycarbonyl, aryl, carboxyl, cyano, halogen, hydroxy, 
nitro, sulfonyl, Ci-C 6 -thioalkoxy. 

A sulfonamide derivative according to claim 5, wherein Ar 1 is an unsubstituted 
or substituted phenyL 

A sulfonamide derivative according to claim 5, wherein Ar 2 is an unsubstituted 
or substituted thienyl or furanyl group. 

A sulfonamide derivative according to any of the preceding claims, wherein Ar 1 
is selected from a 4-chlorophenyl, nitrophenyl, hydroxyphenyl, alkoxy phenyl, 
pyridyl, 3,4,-dihydroxyphenyl, thioxo-dihydropyridine or its tautomer, pyrazole 
and X is O, R 1 is hydrogen, n is 1 , Ar 2 is thienyl or fiiianyl. 

A sulfonamide derivative according to claim 8, wherein Y is 




V 

with (R\, L' and L 2 being as above defined. 

A sulfonamide derivative according to claim 9, wherein R 6 is H, L 2 is H, L 1 is a 
5-membered cyclic group containing 3 hetero atoms, preferably a triazole ring 
which is preferably fused with an unsubstituted or substituted aryl or heteroaryl; 
or L 1 is -C(0>R 3 , or -NHR 3 ; 
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with R 3 being a substituent selected from the group comprising or consisting of 
Ct-Ciralkyl, aryl, heteroaryl, ary]-C r C 6 -alkyl, heteroaryl-C r C 6 -alkyl; 
said aryl or heteroaryl groups being optionally substituted by halogen, hydroxy, 
nitro, sulfonyl. 

5 11. A sulfonamide derivative according to any of the preceding claims selected from 
the following group : 
4-cUoro-AT-[5-(pipea^zme^ 

4-Chloro-N- {5-[4-(3-trifluoromethanesulfonyl-phenylamino)-piperidine- 1 - 
sulfonyl]-thiophen«2-ylmethyl}-benzamide 
10 4^Woio-N^{5-[(4-pyri^ 
yl} methyl)benzamide 

4-chloro-N-[(5- {[4^4-fluorobenzoyl)piperidin-l -yl]sulfonyl} thien-2- 
yl)methji]benzaraide 

4-chloio-N- {[5-( {4-[4-(trifluoromethyl)phenyl]pipera2in-l -yi} sulfonyl)thien-2- 
15 yl]methyl}benzamide 

4-chloro-N-( {5 -[(4- {2-nitrophenyI }pipera2dn- 1 -yl)sulfonyl]thien-2- 
yl} methyl)benzamide 

4-chloro-N-( {5-[(4- {4-nitrophenyl}piperazin- 1 -yl)sulfonyl]thien-2- 

yl }methyl)benzamide 
20 4^hloro~N4(5-{[4-(2-firo^ 

yl)methyl]benzamide 

4^oro-N-[(5-{[4^4-hydira 

yl)methyl]benzainide_ 

4^hlon>-N^(5-{[4^2K>xo^^ 
25 2-yl)raethyl]benzamide 

4<Moro-N-[(5- {[4^2-moiph 

2-yl)methyl]benzamide 

4-chloro-N-[(5- {[4^yridin-4-ylmethyl)pipera2in-l -yl]sulfonyl} thien-2- 
yl)methyl]benzamide 
30 4-chloro-N-[(5- {[4<2-thien-2-ylethyI)pipercin^^ 

yl)methyl]benzamide 



